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WHESSOE. HIGH QUALITY 








Aluminium brass tubes seal-welded to the 6} thick aluminium bronze tube plate of a 
reactor products cooler, two of which were recently built by Whessoc. 
WHESSOE LTD - Darlington - Tel: 63681 - London - 25 Victoria Street SW1 - Tel: ABBey 3881 
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f The new 45” x 115” Universal Slabbing Mill at the 
‘ay Abbey Works of The Steel Company 
of Wales can roll 20 ton ingots at the rate of 
60,000 tons a week, 12,000 tons more than was 
possible on the mill replaced. Unique DAV Y- U ny i i E 9 
6 in design, this mill is the product of three years of 


combined planning between the engineers 
of Davy-United and The Steel Company of Wales. 
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Issued by the Machinery Division of 
Davy and United Engineering Company Limited, 
Sheffield. 34 
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Coopers on 





the surface... 






and Coopers 






underground... 





The use of 10” Heavy Series Cooper Bearings on this heavy duty 
conveyor gives a compact layout-—-with excellent accessibility. 






Wherever you put a Cooper Split Roller Bearing to work, it saves work. Saves 







work for the designer —a Cooper cuts out all the worry about ‘‘how to get the 






bearings in". Saves work in assembly —a Cooper is simply positioned on its 








shaft with no need to disturb adjacent gears, couplings etc. Saves work in 





maintenance you can inspect the actual rolling surfaces without disturbing 





the shaft. 







These remarkable Split Roller Bearings have been earning an enviable reputa- 






tion for reliability for over 50 years, in thousands of plants throughout the 






worid. They are manufactured in 3 series, Medium, Heavy and Extra Heavy in 






sizes from 14” (8O mm) bore to 30” (750 mm) bore, complete with sturdy self- 






aligning Housings and Pedestals. Prices? Competitive. Delivery? Rapid—-many 


sizes ex-stock. American equivalents, large Roller Bearings (both split and 







solid) and large Bali Bearings are also manufactured to your requirements. 






If you would like to discuss Cooper Roller Bearings there is a team of District 






Engineers in this country at your service— and agents in 54 countries over- 


seas. Perhaps your first step is to send for our illustrated catalogue. 







Cc 00 - E R ROLLER BEARINGS 


split right down to the shaft 
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COOPER ROLLER BEARINGS CO. LTD., KING'S LYNN, NORFOLK, ENGLAND~- TELEPHONE KING'S LYNN 3447 
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Kani JON i 


non “porous corrosion-resistant 
plate gives complete uniform 
coverage even to the 


most intricately 





shaped parts. 
Thickness can be controlled 


to fine limits. Being chemically Yi 






deposited Kani gen can ‘t 


practically all metals 





in commercial use. It can 
also be applied to 


non-conductors 





such as plastics and ceramics 





Approved under DTD 900/4505 and ARB A1/5112/57. Already widely used 
throughout industry including aircraft and nuclear applications. Kanigen 
is the registered trade mark of Albright & Wilson (Mfg) Ltd. 

For full information write to: 


ALBRIGHT & WILSON (MFG) LTD 


Kanigen Department (EG) 
1 KNIGHTSBRIDGE GREEN - LONDON SW1 - TEL: KENSINGTON 3422 
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“BROOMWADE” 
SQUEEZE 

s RIVETERS... 
for 

high speed 
broaching 


Over twelve months ago, Messrs. Fenriss 
(1932) Ltd., installed a “BROOMWADE” 
Type BSM9 Squeeze Riveter for external broaching 





















electrical switchgear parts. Working to limits of 
.002”, they stepped up production to 800 parts an 
hour—a great increase on the straddle milling ite = 

operation previously employed. During the whole — 
of this time, NO SPARES OR MAINTENANCE “BROOMWADE” TYPE BSM9 SQUEEZE RIVETER 


i . 








whatsoever have been required. 
A direct acting machine embodying only 


an air cylinder and piston mounted on a 
yoke, the moving snap being carried by 
the piston rod. Suitable for riveting, 
punching, pressing, cropping or broaching 
duties requiring total pressures up to 2} 
tons at 100 p.s.i. Control is by foot-pedal 
operated throttle valve. The machine 
operates to a positive stop and a screwed 
sleeve is fitted to give adjustment of the 
stroke. Numerous alternative standard 
yokes are available, arranged for bench 
or floor mounting. 


Why not consult your nearest “BROOMWADE” 
Technical representative. He can apply the long 
experience and wide resources of ‘BROOM WADE” 





to your production problems. In the meantime, may 
we send you full details of the wide range of 


“BROOMWADE” squeeze riveting equipment? 





VY —_—BSM9 with 36” Floor mounted yoke 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 








BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, BUCKS. Telephone: High Wycombe 1630 (10 lines). Telex: 83-127. 


797 SAS 
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Ricke-HYDRAULIC MACHINE TOOLS 
Unsurpassed for riveting, flanging, forming, or any purpose for which 
heavy plates, sections etc., have to be manipulated and formed. 


RICE & CO. ueens) LTD. 


HYDRAULIC ENGINEERS 
LEEDS, ENGLAND 


Telegrams: “PRESS, LEEDS” Telephone: 75306 
Code: ABC, 5th and 6th Editions 





Hydraulic Flanging 
Press for Boiler and 
Tank end Plates. 
Several sizes. Any 
power. 


For LOCOMOTIVE BUILDERS, 
RAILWAY WAGON MAKERS, 
BOILERMAKERS, SHIPBUILDERS, 
TANK & GAS-HOLDER MAKERS 
CONSTRUCTIONAL ENGINEERS, 
RAILWAYS, DOCKS, STEELWORKS, Etc. 


Makers of: PUMPS, ACCUMULATORS, 
RIVETERS, PRESSES, FOR FLANGING 
BENDING AND STRAIGHTENING, 
DEEP PRESSING, LEAD PIPE 
EXTRUSION, BALING STEEL SCRAP, 
WOOL, COTTON, Etc. 
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Meticulously produced to the most rigid specifications 
for a world-famous concern, this precision spring 
purpose-made by Riley has to meet precise linear 
dimensions under varying loads, with tolerances as 
low as + ‘00075". 

Such accuracy can only be achieved under the most 
carefully controlled manufacturing conditions. Every 
spring is tested (in most cases under actual working 
conditions and temperature) to the highest standards 
—Riley standards—which ensure a product of the 
finest uniform quality. 

Springs by Riley are famous throughout the world 
wherever the ultimate in precision is the only ac- 
ceptable qualification. Many try to reach these high 
standards, but few approach them, 





& 
There 


are no finer springs than Springs by 





ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE, Tel: ROCHDALE 2237 (5 lines), Grams : ‘RILOSPRING’ Rochdale Telex 63-151 
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TRADE AND TECHNICAL SECTION 
| 
AGENCIES - ANNOUNCEMENTS BUSINESS OPPORTUNITIES - CAPACITY 
IMPERIAL COLLEGE OF SCIENCE | 
EDUCATIONAL | AND TECHNOLOGY CONSULTANTS EDUCATIONAL ‘AL WORK 
| | 
| TWO BRITISH OVERSEAS MINING ASSOCIA- FOR SALE . TENTS - PUBI ICATIONS i 
ses | TION SCHOLARSHIPS value £500 per annum, OR HIRE - PA 
tenable at the Royal School of Mines, are availab! | 
LANCHESTER COLLEGE OF |for two-year conversion courses in Mining Engi- SALE AND VALUATIONS - TENDERS - TO LET - WANTED 
TECHNOLOGY | neering or Mineral Dressing leading to the award 
|of the A.R.S.M. and B.Se. (Engineering) degree. 4s. per line (minimum charge 16s.) single column inch rate 48s. 
COVENTRY Candidates should have graduated or be graduating 
= some other branch of Engineering or Applied Lines average 6 words—!2 lines to the inch. Box number: 2s 
DEPARTMENT OF AERONAUTICAL | cience. 
ENGINEERING pe REGISTRAR, = PE — iisos SERIES DISCOUNT—S per cent. on 6 insertions, 10 per cent. on 13, 15 per cent. on 26 


LONDON, 8.W.7, to be returned by 31st =—— H, 
1961. 


SHORT COURSE 


on 
SPACE TECHNOLOGY | 
The course covers a wide range of those subjects | 
which together comprise the Technology of Space 
Flight. It will be held on THURSDAY AND 
FRIDAY, NOVEMBER 24th and 25th, 1960. 
Fee: £1 2s. 0d 


POSTAL COURSES 
A.M.LMECH.E., B.Sc., CITY AND GUILDS, ete 


obtained from the Head of the Department of | standard. 
Aeronautical Engineering. D 238 | 154-page prospectus free on request :— 
} B.LE.T. (DEPT. 28), 
| 29, WRIGHT'S LANE, 
i LONDON, W.8. 


TENDERS 


G 896 





THE OFFICE OF THE INDIA SUPPLY MISSION, 2536, MASSACHUSETTS AVENUE, 
N.W., WASHINGTON 8, D.C., UNITED STATES OF AMERICA, invites TENDERS for 
the supply of the equipment as listed —, = — for the manufacture of STREPTOMYCIN 
by HINDUSTAN ANTIBIOTICS, LTD., 


Tender , og 

Enquiry Brief Description o, ; ‘or 
Indent No. No. Equipment Required Closing Date Tender 
Indicating Controllers for re- November 25th '60 3s. 7d. 
mote loading of Diaphragm 


Valves 


PUR/ISM/STR 99 SE 252 


SE 261 8.8. Filter Press suitable for December 8th 60 3a. 7d. 


20 X 12} sq. asbestos filter 


PUR/ISM/STR 103 
sheets 


Straham Ram Type Drain December 8th 60 1s. 9d. 


Valve or equivalent 


PUR/ISM/STR 104 SE 262 


December 8th 60 ls. 9d. 


PUR/ISM/8TR 105 SE263 Spring Loaded Check Valve 

PUR/ISM/STR 106 SE264 Tempil Sticks and Pellets or December 8th ’60 1s. 9d. 
equivalent for checking tem- 
perature of equipment during 
sterilisation 

PUR/ISM/STR 107 SE265 Spray Nozzles December 8th '60 1s. 9d. 


Durometers for measurement December 20th '60 ls. 9d. 
of hardness of semi-hard 


rubbers 


PUR/ISM/STR 108 SE 266 


Electrostatic Spark Tester for December 20th ’60 ls, Od, 


rubber linings 


2 
& 
to 
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PUR/ISM/STR 109 


Spark Tester for glass-lined December 20th '60 ls. 9d. 


equipment 


PUR/ISM/STR110 SE 268 


“ KAM LOK ” Quick Coupling December 20th ’60 7s. 2d. 
Assemblies of bronze or 

monel varying in size from 

3 in to 4 in. 


SE 27 


PUR/ISM/STR 112 


Stainless Steel Reducing December 22nd 60 7s. 2d. 


Flanges 


PUR/ISM/STR 113 8E 271 


PUR/ISM/STR 114 SE272 Flexible Stainless Steel Tubings December 22nd 60 7s. 2d. 


Agitating Nozzles for use on December 22nd 60 
jackets of reactor vessels 


PUB/ISM/STR115 SE 273 


PUR/ISM/STR 116 SE274 Glass-lined Reducing Flanges December 22nd 60 3s. 7d. 


Multiple Inlet Assembly and December 27th '60 ls. Od. 
Sight Box to introduce five 
different liquids through one 


nozzle opening 


PUR/ISM/STR117 SE 275 


December 27th "60 3s. 7d. 


PUR/ISM/STR119 SE277 Vertical Centrifugal Submerged 
Pump 


Specifications, etc., relative to the above specifications can be obtained from the 
CO-ORDINATION BRANCH, INDIA STORE DEPARTMENT, BROMYARD AVENUE, 
ACTON, LONDON, W.3. The cost of tender sets are as indicated above and are not 


refi undable. 


Tenders are to be returned direct to INDIA SUPPLY MISSION, 2536, MASSACHUSETTS 
AVENL U " i, NW, WASHINGTON 8, D.C., UNITED STATES OF AMERICA, AND NOT 
TO TH is "OFFICE, and are to reach them on the dates specified above against each enquiry 
number. 


Specimen copies of the above enquiries can be seen at ENGINEERING BRANCH, INDIA 
STORE DEPARTMENT, GOVERNMENT BUILDING, BROMYARD AVENUE, ACTON, 
LONDON, W.3, under the above tender reference numbers. D 278 











REDUCED RATES for quarter, half and full 





DISPLAY AND ILLUSTRATED layouts are accepted 
"| COPY DATE—first post Monday 


pages—apply to “Engineering” Dept. C.A. for full 
" Guaranteed POSTAL COURSES for all Exams. information, and details of advertisements layout service. 
Full details and application forms may be | and technical divisions from Elementary to Degree 
Approximately 95 per cent. successes. 








THE OFFICE OF THE INDIA SUPPLY 
MISSION, 2536 MASSACHUSETTS AVENUE, 
N.W., WASHINGTON 38, D.C., UNITED STATES 
OF AMERICA, invited TENDERS for the 
following :— 
ees ENQUIRY NO. S.E.236 
For the supply of ORE DRESSING 

EQUIPMENT for a proposed PILOT PLANT 

TO TREAT LOW GRADE MANGANESE 

ORES IN INDIA, Required by NATIONAL 

METALLURGICAL LABORATORY, JAM- 

SHEDPUR. 

Specifications, etc., relative to the above speci- 
fication can be obtained from the COORDINATION 
BRANCH, INDIA STORE DEPARTMENT, 
BROMYARD AVENUE, ACTON, W.3, at a cost 
of £1 1s. 5d. per tender, and is not refundable. 

Tenders are to be returned direct to INDIA 
SUPPLY MISSION, 2536 MASSACHUSETTS 
AVENUE, N.W., W ASHINGTON 8, D.C., UNITED 
ie OF AME es 80 as to reach them by 
29th NOVEMBER, 1960. 

Specimen copy of the above enquiry can be seen 
at ENGINEERING BRANCH, INDIA STORE 


DEPARTMENT, BROMYARD AVENUE, ACTON, 
W.3, under the following reference: — 
8.3611/60/ N8C/ENG.2. D 277 


CITY AND COUNTY OF BRISTOL 
MAIN FOUL WATER DRAINAGE SCHEME 
SEWAGE DISPOSAL WORKS PLANT 


| Manufacturers of mechanical and electrical | 
equipment, having suitable experience, are invited to 
apply for inclusion on the City Council’s list of 
| Approved Manufacturers who will asked to 
| tender for the supply and installation of the 
following plant :- 

(a) Detritus lifting and removal equipment; 

(6) Sedimentation tank scraper mechanisms; 

(c) Sludge Digestion Tank equipment including 








gas-holders; 

(d) Sludge and sewage pumping sets; 

(e) Pilot Aeration plant equipment; 

(f) Metering and control equipment; 

(g) Valves and penstocks. 

Applications, together with su er ak evidence 
of similar works carried out, to CITY ENGINEER 
AND PLANNING OFFICER, CABOT HOUSE, 
DEANERY ROAD, BRISTOL 1, by 7th NOVEM- 
BER. D 241 


THE DEPARTMENT OF ATOMIC ENERGY, 
GOVERNMENT OF INDIA, invites TENDERS 
for a complete ATOMIC POWER STATION, 
MW capacity, to operate preferably on 
NATURAL URANIUM and to be located in 
MAHARASHTRA STATE. 

Copies of the tender documents are —- obtain- 
able from the PROJECT ADMINISTR 
APOLLO PIER ROAD, BOMBAY 1, 
“Tender Notice” giving further brief details 
should first be obtained on application to the 
ENGINEERING BRANCH, INDIA STORE 
DEPARTMENT, GOVERNMENT BUILDING, 
BROMYARD AVENUE, ACTON, W.3, under the 
following reference: 8.3700/ 60/NSC/ENG.2. D 234 


AGENCIES 


FREELANCE AGENT 


FREELANCE AGENT to sell MEDIUM PRICED 
SWISS DESIGNED, WORLD PATENTED 
PORTABLE ABRASIVE CUTTING MACHINE 
to Civil, Constructional, Electrical, Heating, 
Ventilating and General Engineers, Wire-rope and 
Fencin: anufacturers, Ship-repairers, ete., in 
Lancashire, Cheshire. Liberal commissions.—Write 
full details experience, present agencies and con- 


| DOUBLE 





tacts, BOX D 232, Offices of ENGINEERING, 





FOR SALE 
OR HIRE 


. 


NEW TOWN RADIAL DRILLS 


5S FT. 0 IN. MODEL C.E.1 NO. 5 MT. 
STANDARD 3-PHASE ELECTRICS, portabie 
worktable 42 in. by 36 in. by 22 in., suds equip- 


sn 

FT. © IN. MODEL A.E.i NO. 4 MT. 
* STANDARD 3-PHASE ELECTRICS, portable 
worktable 36 in. by 24 in. by 22 in., suds equip- 


ment. 
42 IN. MODEL A.E.O., NO. 3 M.T. STAN- 
DARD 3-PHASE ELECTRICS, suds equipment. 


THOS. W. WARD LTD. 


ALBION hh SHEFFIELD 
"Phone: 2631 *Grams: * Forward ” 
LONDON: BRETTENHAM HOUSE, STRAND, 


"Phone: Temple 1 Naa 1515 (12 lines) 
Remember — Ward's might have it ! 
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HAMILTON NO. 425 DOUBLE SIDED 
POWER PRESS. Motorised for 400/3/50 
supply. Pressure exerted approx. 100 tons 
Stroke 5 in. Between uprights 423 in. Bed 
42 in. by 32 in. Hole in bed 33 in. by 20§ in. 
Weight approx. 8 tons 

IDED FRICTION SCREW PRESS. 

Motorised for 400-440/3/50 supply Pressure 
exerted 50 tons. Stroke 9 in. pe uprights 
155 in. Bed 15} in, by 20 in. — in bed 44 in. 

jameter. Weight approx. 71 ¢ 

TAYLOR & CHALLEN DOUBLE SIDED 
4 N ACTION 

DRAWING PRESS. Punch stroke 8 in. 

Blankholder stroke 4 in. Between uprights 20 in 

Bed 18 in. by 15$ in. Hole in bed 8 in. diameter. 

Punch 4 in. diameter. Hole in punch 14 in 


diameter. Weight approx. 45 cwt. 
ay of POWER ARED Yar jane 
user UNIVERS. FO NG 


MaAcHING. Motorised for Seeaae) 3 on, — ply 
pn gered 10 ft. by & in. mild steel. Adjustable 
for sharp and round bends. Clamping beam 
swings out for ~ of trunk sections. With 
adjustable ned na ht approx. 6 tons 
e DED UN IVERSAL 


PUNCHING, SHEARING AND SECTION 
CROPPING MAC Motorised for 400- 
by tin supply. ey up to 1% in. diameter 
. h ~ ‘punch gap 24in. Shears 

Crops rounds, tees, 


sauares has in seapeetion. Weight approx. 


PELS DOUBLE GEARED ALi STEEL 
DOUBLE ENDED ANGLE ANO TEE 
IRON CROPPING MACHINE. Motorived 
for 400/3/50 supply. On turntable base for 

itioning in any jon. fag angles 7 in 

7 in. by 2 in, oF In by 6 in. by jin. Tees 
64 in. by 64 in. by # in., on the square and on t! 
bevel. ba ‘ht , aren 105 ewt. 

POWER ED DOUBLE GEARED 
0073/50 SENDING ROLLER. Motorivet ‘ 

supply grooved one end | 
mmodate edge sheets. Top : oller 
bearing eaps hinged for ge ag of cylinder 


0: capaci 3 ft. by & in. Diameter 
rllers eaves Welght A rox. 10 ewt. 
ve are availabir 


ea” tI og Hire Purchase terms 


be obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Pric« 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, 
LONDO} , NW 


Telephone: taper ga Telex: 24264 


And ai 
LANSDOWNE HOUSE i WATER STK! 
BIRMINGHAM, 3 
elephone: Central 7606-8 


For ‘Engineering’ Appointments Section, turn to the centre of editorial section. B2 


a 


et ef 
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TRADE AND TECHNICAL 


CONTINUED 



















LATTIC 
and heavy), 0 f to 190 fhe high. for inmediat | CONSULTANTS & 
BELLMAN’S EXPERIMENTAL 
“oo see WORK 
Western 3033. G 899 | A STEP: FORWARD IN CLUTCH DESIGN 
te The most Universal Clutch for every type of 
“friction drive. 
x The most extensively used. 
30 years of intensive specification. 
% The most successful In both performance and 
Mechanica P tie and Hydrauli 
4 an raulic types. 
qq | PROTOTYPES * 1 0 na net 
EXTREMELY ACCURATE TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS 


DIESEL LOCOMOTIVES FOR SALE. PLATE CAMS attineae Oe ng 
usto Lae RL i e | * Cc y 
0-4-0 Morton Rojee hp. DIESEL, ¢ ft; 9} to. | ELECTRONICALLY Phone: S700 CASTLETON ROCHDALE 





04) Barclay 150 h.p. DIESEL, 4 ft. 8} af CONTROLLED CAM ——$———ne 
gauge. | MILLING MACHINES va ok. 
| Water 


Further particulars on request 
THOS. W. WARD LTD. SPECIAL 


























ALBION WORKS _ SHEFFIELD | PURPOSE MACHINES nila eaebialalisiadiailie, ap , 
"Phone: 26311 Ext, 287 ‘Grams: “ Forward’ | y | t t 
Remember — Ward's might have ae Research Engineers Ltd., r Ca men 
CANONBURY, N.1. e 
CAN 4244/5/6 
Telegrams: ““Wilmaket, Nordo, London” FILTRATION 
R.S. CHANNEL ; CLARIFICATION 
oie: id 3 a abesta th itte 48 ome 
¢ nae . in. i, 30 ft. lengths—30 tons SOFTENING 
Eh eet. tno 12 0-25 tm TRANSLATION BOILER FEED 
. by > n. by : .—8 tons. een 
iin oy Sin d “ ~ ons io TRANSLATIONS a CONDITIONING, Etc. 
6 Y, by 5 in. by 26 ft./28 ft.—15 off TRANSLATIONS by qualified Engineer. Catalogues, ” —— 
SRE te inmate, | teetunedninen cig ua ene 
STANCHIONS el." Good references. UNITED FILTERS & ENGINEERING 
“tin by Ban He i re vn, poeta ROAD T R & IN RI N LTD. 
MAT, PRESCOT ROAD,” NEW BARNET, HERTS. WATER TREATMENT SPECIALISTS—LONDON, S.W.1I5. 
LIVERPOOL, 13. D 218 Tel.: BARnet 2027 G 393 | 
Phone: PUTney 4441 Telegrams: Unifilters, Put. London 





THE McGRAW-HILL 


ENCYCLOPEDIA OF SCIENCE 
AND TECHNOLOGY 


IN More than 60 Consulting Editors, collaborating with a distinguished Advisory Board, enlisted the 
support of leaders in every field of Science and Technology for this unprecedented publishing project. 
The names of the contributors read like a Who’s Who of the world’s scientific community. All are 
FIFTEEN recognized specialists: in many instances articles were written by the person credited with new discoveries 
and developments in a given field. Thus, you will find signed articles by Leo Beranek on Acoustics . . . 
H. E. Edgerton on Deep-Sea Photography ... Krafft A. Ehricke on Space Engineering .. . Paul A. Siple 
VOLUME s on Antarctica... W. J. Calloway on Aircraft Noise ...H. F. Olson on Magnetic Recording . . . Richard 
F. Post on Plasma Physics . . . and others equally renowned for their original and significant work. 
Before a single word was set down, more than three years of research went into determining the extent 
to which each entry would be treated. No effort was spared to assure utmost accuracy, ease of 
understanding, and up-to-the-minute timeliness. 
A great number of articles present information never before available in book form. There are articles 
by Nobel Prize Winners: Selman A. Waksman on Streptomycin, Emilio A. Segré on Antiproton, Glenn T. 
oe on Transuranium Elements, P. Kusch on Molecular Beams, Percy W. Bridgman on High-Pressure 
Physics. 
Nothing comparable in breadth of conception, in authority, in usefulness, has ever before been offered 
in a reference work of this kind. To possess THE MCGRAW-HILL ENCYCLOPEDIA OF SCIENCE 
AND TECHNOLOGY is to provide yourself with 
information for which you would have to consult 
many thousands of sources: books, periodicals, 
and special reports. As a practical working tool, | 
it belongs in the home and professional library of j 
everyone in the scientific and engineering fields. 
A truly comprehensive encyclopedia, it is an essential J 
work not only for the professional engineer and | 
scientist, but also for the university and technical | 
college student, all public and reference libraries. i Mr., Mrs., Miss (Block letters please)............... ! 
| 
| 
| 
| 
| 
I 


[-————-POST TODAY-——--— 


To: Dept E, McGRAW-HILL PUBLISHING CO. LTD 
95 FARRINGDON STREET LONDON EC4 | 


Please send me, through my bookseller, a 
prospectus of THE McGRAW-HILL ENCYCLO. 
PEDIA OF SCIENCE AND TECHNOLOGY | 


A McGraw-Hill Yearbook of Science and 
Technology will be published each Spring. 
Approximately 500 pages in length, it will keep the 
Encyclopedia up to date through the revision of 
existing material and the preparation of entirely 
new articles. 


ID So ches taplssy srg ii sek SA asec soso H 


to Ph romeo spc TT OE I Ly ED 

: 1 would be interested in details of payment terms | 

8,500 text pages 7,200 articles 9,700 illustrations (Delete if not required) l 
600 index pages science alles padaditisidiicsaieill 
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FIRST 
PICTURE 
 £ s 


.... then leave the rest to us. 


Specialists in the production 


of Deep Drawn Metal Pressings to y 


individual requirements, we are a 


confident we can be of service to you. 


We invite your enquiries 


WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, BIRMINGHAM, 11 
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Telephone SPRingfield 4491 
(P.B.X) 
































CONTRACT HIRE 
>EXECUTIVES 


for PRIVATE. USE 
- REPRESENTATIVES 





DO AWAY WITH REPAIR BILLS AND LOSS OF 
TIME THROUGH INEFFICIENT TRANSPORT 
FOR PARTICULARS AND SPECIAL RATES 


FOR THE ENGINEERING INDUSTRY 
PHONE RODNEY 220! 


ONGBRIDGE OTORS fTD. 





ONE OF THE STEELE GRIFFITHS GROUP OF COMPANIES 


295 CAMBERWELL NEW ROAD < S.E.5 














SOLID OR CAVITY MATERIALS ; 


ee # gy tea 
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Rawlplug fixing devices 


SCREW 
FIXINGS 

Use the famous 
RAWLPLUG 
for neat, firm 
fixings in 
brick, stone, 
etc. All sizes 
for up to jin. 
diameter 
Coach Screws. 
Rawiplugs are 
waterproofed 
and unaffected 
by climatic 
conditions. 












W 
pot: 


ie 
| 


save you time and money ji 7 

‘ - 

‘ : 

, . { 
Fixing methods that served well enough in by-gone days fall ; a 
far short of modern standards of efficiency, when an average | Pts @| 
machine can be safely bolted down and in operation within an ‘i ei 


hour or so of arrival! 


BOLT 
FIXINGS 


For bolting 


down machines, 


light or heavy, 


use 
RAWLBOLTS, 
a dry fixing 
that grips by 
expansion. No 
cold chiselling, 
no waiting for 
cement to 
harden. Sizes 
up to lin. bolt 
diameter. 








CAVITY FIXINGS The amazing RAWLNUT, screwed up from the front, 
forms its own rivet head behind the material—airtight, water-tight, vibration- 
proof, squeak-proof! For all thin or hollow materials. 


Rawlplug Fixing Devices always save time and therefore money, 
for it is a simple fact that on every screw and bolt fixing job, 
in solid or cavity materials, you'll make strong, absolutely 
safe fixings in far less time than by any other method. 


You can easily prove this for yourself. The first step is to write 
for full details of the 24 different types of Rawiplug Fixing 
Device. Write us now—and if, after studying our literature, 
you have any difficulties about a particular problem, our 
Technical Service specialists will be delighted to advise you 
without obligation. 


. ie aoe ¢ A 


RAWLBLUG ) 





FIXING DEVICES 


THE RAWLPLUG COMPANY LTD. 
CROMWELL ROAD, LONDON, S.W.7 
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Looking In the 
right direction 








EXPERIENCE . . . whenever there is 
a fire—be it in Industry, on an airfield or 
in a ship afloat—there is a new lesson to 
be learned; new clues to more rapid detec- 
tion and suppression to be gleaned. 
The Walter Kidde Company, analysing 
these clues, is constantly adding to its 
unrivalled experience in fire detection 
and suppression. 





© Rectitte 


© IN wan 


F. S. RATCLIFFE (ROCHDALE) LTD. 
Crawford Spring Works, Norman Road, Rochdal 
Phone : Rochdale 40415 ’Grams: Recoil, Rochdale . isa! 
Telex No: 63178 PW. 5968/1 





JETTY TRACKS | 








Main Contractors: J. L. Kier & Co. Limited Monberg & Thorsen A/S 
Consulting Engineers: Sir Alexander Gibb & Partners 


traffic. 





hose who have 
he experience to judge 
he best BUY KIDDE 


Experience proves the necessity of detec- 
tors specifically suited to the nature of 
the risk. Kidde’s range of over a dozen 
different detectors—with operating prin- 
ciples ranging from thermocouple to 
ultrasonic, from pneumatic to infra-red 
—enable experienced Kidde engineers to 
specify the best detectors for every type 
of risk. 


Kidde Extinguishing Systems : 
| Specialists in inert gas extinguishing systems using carbon dioxide, nitrogen, CF,BR, 
products of combustion, and argon. 


| THE WALTER KIDDE COMPANY LIMITED 


Northolt, Middlesex. Telephone: VIKing 6611. 


Kidde have overseas manufacturing facilities in: The U.S.A., Argentina, Australia, Brazil, 
Canada, France, Germany, Italy, Japan and Mexico. Over 500 recharging Service Stations 
throughout the world. 


BY SUMMERSON'’S 


This installation for the Tunnel Portland Cement 
Company, involved the manufacturing and laying 
of rail and crane tracks along the new jetty and 
joining up to existing tracks on the old jetty. 

The tracks are 75 Ib. F.B.B.S. ‘R’ and 98 Ib. 
F.B.B. Railways section. 

The combination joining the new and old jetties 
to the main access tracks, is a treble junction and 
Goliath crane track comprising three turnouts, 
three diamond crossings and thirteen crane crossings, 
all prefabricated and laid down as a unit at our 
Works to ensure the minimum disruption to 

In addition, six throughroads were 
manufactured and installed as well as 1,053 yards 
of straight and curved crane and rail track, most of 
the crane track angle guarded. 

This is yet another example of Summerson’s 
resources and 120 years’ experience in the design, 
manufacture and laying of railway sidings. 

Always consult Summerson first on railway 


siding problems. 


THOMAS SUMMERSON & SONS, LIMITED 
MOWDEN HALL, DARLINGTON Darlington"s5226 
London Office : sa Dean’s Yard, Westminster, S.W.1. 


ABBey 136< 
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PPR cash ome 


and that’s an understatement 


eyre the best 


... that’s understood! 












Materials Handling Specialists 
GEO. W. KING LIMITED 


ARGYLE WORKS STEVENAGE, HERTS. 
Telephone: STEVENAGE 440 





TYPE Ri 
REDUCING 
VALVES 


A high-grade range for 


small-bore services 


These valves are of direct-acting spring-and-diaphragm type, suitable for 
small diameter lines on liquid, steam, air, or gas service. Though of 
simple, robust character, they are much more fully considered in design, 
construction, and range of application than is usual in valves of this class. 
Accurately knewn characteristics, plus a wide choice of interchangeable 
control springs and trim types and sizes, ensure correct matching to 
conditions and predictable quality of control. Once adjusted for service, 
these valves will give dependable operation over long periods without 


further attention. 
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BODY i’, 3’, 2”, and 1”. cast iron, bronze or steel. 


TRIM Metal-to-metal (flat or needle stopper), or fluon soft- 


faced (renewable). 
DIAPHRAGM, Neoprene (nylon re-inforced), or metal. 


MAX. INLET PRESSURE. Up to 1200 psig., according 


to material, service temperature, and trim size, 


MAX. REDUCTION RATIO. Up to 500 to 1, according 


to flow capacity required. 
MIN. REDUCTION RATIO. 1.2. to 1. 


MAX. TEMPERATURE. Up to 600°F, according to 


materials. 








For full specification 
and performance data, see 
Publication No. 2286, 


free on request. 





J. BLAKEBOROUGH & SONS 


LTD 


BLAKEBOROUGH 





BRIGHOUSE - ENGLAND 


Sainte ai Nie aie es Soc AK 
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TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 
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HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 
FLOATING CRANES, etc. 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers 











OIL-BURNING TWIN-SCREW HOPPER DREDGER “OTAKOU” 
constructed for the 
OTAGO HARBOUR BOARD, DUNEDIN, NEW ZEALAND 


Dimensions: 258 ft. x 20ft. Hopper capacity 2,000 tons 
Speed loaded: 94 knots Dredging capacity per hour: 1,000 tons 


Phone: Paisley €121 











p 








INTEGRAL SOLID 
STEEL FRAME 


DIRECT ACTING 
AIR CLUTCH 


BUILT IN 13 
SIZES 


CAPACITIES 
FROM 300 TO 8000 
TONS 


LET US 
DEMONSTRATE 
TO You 


Sole agents for the 
range of Ajax 
Forging Machinery 


4 Queen Street, Curzon Street, London, W.{ 


Telephone : GROSVENOR 8362-5 





VAUGHAN 


ASSOCIATES LIMITED 


Midland Office and Demonstration Department : 
WILFORD CRES., NOTTINGHAM.  Tel.: Nott. 88008 
NPR 9046 








FLEMING & FERGUSON, Ltd., 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND 


London Agents: Messrs. Nye & Marks Ltd., Capel House, 62 New Broad 
Street, London, E.C.2 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
Teleg. Address : “ Phaniz, Paisley” 
Telephone: LONDON WALL 4846 UJ 








joint 
compound 
for 

all 
screwed 
pipe 
joints 





also for: Vee-Reg Valves 
Velan Steam Traps 
and all pipe-line accessories 
Write to:— 


The British Steam Specialties 


LIMITED 
Fleet Street, Leicester 
— and Depots — 














WELDED STEEL PLATEWORK 
in #f to 4° thick Mild Stee! 








PRESSURE VESSELS 


CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R®° BARKING, ESSEX 


TELEPHONE : RiPplewey 301 !-2 





















there's « Deg Offorence 


between this and any other 


LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 


TEXROPE 


Grommet V-Belts 








ALL BRITISH 


TEXROPE GROMMET 
V-BELT DRIVES 


MANUFACTURED 
4ND SOLD ONLY BY 







FRANK 
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& CO LTD 


WIGGLESWORTH 


SHIPLEY YORKSHIRE 


"Phone : SHIPLEY 53141 
Grams : CLUTCH. SHIPLEY 





‘Engineering’ Calendar 1961 





With a whole year on one 
page, this is an_ ideal 
planning calendar ; it also 
reminds you of the main 
events of 1961 of interest 
to engineering firms and 
their overseas connections. 
Additional events of special 
interest to you can be 
recorded from the weekly 
‘Events in Advance’ 
feature published in 
‘Engineering’. Copies of 
this calendar are available 


gratis from 


ENGINEERING, SUBSCRIPTION DEPARTMENT, 36 BEDFORD STREET, LONDON,WC2 (TEL.: TEMPLE BAR 3663) 





Daron OSMAN: 

















ENGINEERING 28 October 1960 if 


see us for dust 


Dust control is our one and only job and we’ve been at it now for 
over 40 years. That means we’ve built up a considerable experience 


of pretty well every dust ever created in industry. 












But experience isn’t everything. 
We take care that we look 
forward as well as back, 
through the eyes 
of research and 


development. 






DALLOW LAMBERT 





Ups. 













This is the Dallow Lambert 
Research and Development Building 


Here we examine the behaviour of the many forms 
of industrial dust providing the basis from which our 
engineers improve designs and devise and construct 
new equipment to answer new problems. 





DALLOW LAMBERT LIMITED * THURMASTON ° LEICESTER ‘ TELEPHONE; SYSTON 3333(7 LINES) 
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EXAMPLES FROM THE RANGE 
OF 





HYDRAULIC JACKS 





25 tons capecity and 12” power lift with 
plain ram. 1S tons capacity and 12” power lift with 
plain ram. 


+e 
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1S tons capacity and 12” power lift with 
claw attachment. 





2 All around, in almost every field of industry, one sees 
ee these light-weight jacks saving precious handling time. From 
< 15 to 100 tons of Tangye Hydraulic Power is harnessed 

- within these small modern tools which enable one man to 
do the work of two. 














25 tons capacity and 12° power life with 
screwed ram and retaining ring. 25 tons capacity and 12” power lift with 
we _ claw attachment. 





25 tons capacity and 6” power lift with 25 tons capacity and 6” power life with plain ram. 
claw attachment 


SO tons capacity and 6” power lift with 
screwed and retaining ring. 





SEND TODAY FOR CATALOGUE & PRICE LIST 
TANGYES 





RE RSTO PATRI OSM 


SMETHWICK - BIRMINGHAM - Phone: SME 1181 LIMITED 





AREA OFFICES IN LONDON, MANCHESTER & GLASGOW FOR EXPERT ADVICE 
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An impeller for almost every application* is available from the AIRSCREW 
Adjustable Pitch Detachable Blade range. These impellers are so construct- 
ed that, from a small stock of basic components, a wide scope of performances 
can be covered with a minimum of redesign and manufacturing costs and 
a maximum speed of delivery. 

This is one range of metal impellers which we produce. The other is a 
range made as one integral casting for special needs. 

This has a particular advantage when large numbers of one identical type 
are required, as then some price reduction can usually be achieved. 

The APDB type are available from 12” to 60” diameter and the integrally 
cast impellers from 18” to 50”. Several finishes can be applied. 


AITsSCcCrew 
RUUYSEITTMTALYY iP eLiens | 


*Typical applications are resistance cooling, for example on diesel electric loco- 
motives, water cooling in radiators and different types of heat exchangers. 


Please write for details to: 








THE AIRSCREW COMPANY AND JICWOOD LIMITED 
WEYBRIDGE - SURREY TEL: WEYBRIDGE 2242/7 


Manufacturers of all types of Axial Flow, Centrifuga!, 
Aircraft and Cooling Tower Fans 
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This label will 
tell your customer 


This label is part of what will be a nation-wide scheme, to guide every user of 
plated products. It means that the plating is carried out to meet the thickness 
requirements of the new British Standard 1224:59. Because the nickel provides 
most of the resistance to corrosion, the standard requires minimum thickness of 
the metal for various conditions of service. The labels are coloured Green, Blue 
and Red, to indicate the three gradings of the British Standard. 


if you are a manufacturer 


It will pay you to display the label of plating quality on 

goods. Send for a copy of our booklet “Confidence in 
Plating” which describes the scheme in detail and explains 
how you can join. The use of these labels on good quality 
plate will add extra confidence in the quality of your products. 


THE MOND NICKEL COMPANY LIMITED 
> THAMES HOUSE: MILLBANK: LONDON SW1 
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3% Please send us your booklet ‘CONFIDENCE IN PLATING’ * 


with details of how we can join the scheme. 














* suse * 
3K ADDRESS * 
= * 

COMPANY AND POSITION 
EE/M4/1 a 
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Somebody’s 
power 
problems 
are 


nearly 


OVGCFr ~cee 





Lister Blackstone EVDF6 Dual Fuel six cylinder 
engine 270 H.P. 600 RPM 
This Lister Blackstone Dual Fuel Engine 
and Generator is on its way to site where 
it will not only provide the electrical power 
required economically, but the heat 
from the jacket water and exhaust gases will 
be fed to a Heat Exchanger from 
which the hot water will be used for process 
purposes, etc., without additional fuel 
cost. May we send you the latest Lister 
Blackstone catalogues 
featuring diesel and dual fuel engines 
from 1} to 1,500 H.P. 


LISTER BLACKSTONE 














BLACKSTONE & CO. LTD. 


A Member of the Lister Group of Companies 


Dursley, ‘Gloucestershire Phone: 2371 
London Office: Imperial House, Kingsway, W.C.2 Phone: TEMple Bar 9681 











The illustration shows centrifugal 


a 


Engineers 


prefer 
SIMPLIFIX | 
the foolproof 


coupling 





Simplifix—the sure and simple 
compression coupling for copper pipe. 
Perfect joints with almost all kinds of 
tubing, including those with very thin walls. 
No work to do on the pipe. Simply tighten 
the nut—the anti-friction washer prevents pipe 
twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from 
$" to 2” O.D., in a wide range of interchangeable 
standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD * HARGRAVE ROAD * MAIDENHEAD * BERKS 
TEL: MAIDENHEAD $100 * A member of the ALENCO Group of Companies 


machines at the Plaistow Wharf 
Sugar Refinery of Tate and 

Lyle Ltd., where large numbers 
of Simplifix couplings are used. 
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MILD STEEL PLATE 28/32. T.T. 


| THICKNESSES ;' UP TO ;' IN 3'x 1 MIN. UP TO 7x2’ 
AND 1" UP TO 2;'LARGE TONNAGES OF MISCELLANEOUS 
SHAPES AND SIZES 


these can be Profiled, Sheared or 
Formed to suit individual requirements 
A L LY] at an extremely competitive figure. 


Mild Steel Plates 55/59. T.T., D.W. Quality 


t| 
ii’, i; THICK. LARGE SIZES 8' AND 8'3' WIDE BY 36' TO 40' LONG 

















COBBLED PLATES CASTINGS CIRCULAR PLATES 
i’, #', { Thick, 12’ x 23” to 36” High Quality Ferrous 1?” Thick, 46” and 51” circles. 
EX STOCK and Non-ferrous Large Tonnage available. 


























A. KING and Sons 
BER STREET, NORWICH, NORFOLK 


Telephone: 28541 (5 lines) 
LONDON OFFICE: 9, WARWICK COURT, HIGH HOLBORN, W.C.1 Telephone: HOLborn 0377. 




















NON-ELECTRIC PUSH BUTT? + CONTROLS 


we AUTOMATION 





| ee oe Bek. Bf 
® SIMPLICITY 


WITH 


MODERNAIR 


STOCK RANGE OF 
VALVES & CYLINDERS 





HYDRAULICS & PNEUMATICS LIMITED 


WULFRUNA WORKS ~- VILLIERS STREET - WOLVERHAMPTON ~- TEL.: 24456 
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Does air power it? 


Then Holman make it 


Now what’s the best tool for this job, you ask. 
Pneumatic? Yes. Holman? Undoubtedly. Ah, but 
do Holman make it? 
They do. Holman make pneumatic equipment 
for every project. There’s hardly a job-need 
anywhere they don’t know about — and deal 
with. Mining, shipping, construction — 
a. wherever tough, fast-working tools can get down 
: to the job and cut down the costs. 
Take your choice — from the widest range of 
air compressors and pneumatic tools in the 
Commonwealth. The most reliable in the world. 


Write now for catalogue 15/G.P.1 





Air... compressed di’... power... 


Holman Bros. Ltd., Camborne, England; Camborne 2275 aad 44 Brook Street, London W.1; Hyde Park 9444 
Also in Birmingham - Cardiff - Glasgow - Peterborough - Sheffield. Australia - Canada . East ‘Africa . France 
ladia - South Africa - Spain - U.S.A. - West Africa. | With Agents and Representatives throughout the world. => 


HMI 








28 October 1960 ENGINEER]! 


SELF-CONTAINED AND EASY TO INSTALL, Clarke Chapman 





deck cranes incorporate many features for speedy cargo 


handling based on a sound and well-proven design. From the operator’s point of view, operation is simple, 






with unobstructed view of hatch opening and quayside. The limited maintenance required is 






speedily effected by easy accessibility of service points. These deck cranes afford complete 






coverage of hatch opening and quay area within the crane’s maximum outreach. With 






the advantages of Ward-Leonard control on all three motions, and with choice of 






‘a 


AC or DC supply, Clarke Chapman deck cranes are manufactured in a standard 









range of capacities from 2 to 10 tons and can be supplied in other 






capacities to suit special requirements. 







“@® Travelling deck crane on R.MS. ‘ Windsor Castle’ 
built by Cammell Laird & Co. (Shipbuilders & 


Engineers) Ltd. for the Union-Castle Line. 
(illustrated above) 















Two of three fixed-type deck Ss 
cranes installed on the M.V. ‘Sr. 
Clair’, built by Ailsa Ship- 
building Co. Ltd. for North 


ee 
i 
of Scotland, Orkney & 
Shetland Shipping Co. Ltd. Y 
4 “ nn — 


y i 








i 


CLARKE, CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, Co. DURHAM 
LONDON OFFICE: Dunster House, Mark Lane, E.C.3 GLASGOW OFFICE: 116 Hope Street, C.? 
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| carry anything 


Heavy or light loads . . . bulky packages or small units. 
Just as everything is within the scope of the elephant, so it is with Renold 


conveyor chains—but Renold chains carry everything faster, smoother and 


i 


safer under all conditions. 


Write for Catalogue Ref. |20/19 giving full details of 


RENOLD STOCK CONVEYOR CHAINS 


WwiTH ATTACHMENTS FOR ALL DUTIES 


ORE ED ENOTES. CHG 
« 






er 
RENOLD 
oot 





RENOLD CHAINS LIMITED © MANCHESTER 
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Gas from Oil: For the South Eastern Gas Board’s high pressure Oil 
Gasification installation, now being built by Woodall-Duckham Construction 
Co. Ltd., Harveys have made and delivered to the Isle of Grain two Absorber 
columns. Each column is 120 ft. long by 9 ft. 4 ins. overall diameter, and weighs 
approximately 100 tons. The columns are Class 1 welded throughout, for 
operation at 300 p.s.i., and are for the high pressure CO, removal plant. 


G. A. HARVEY & CO. Harvey Facilities and Products: CLASS I WELDED PRESSURE VESSELS TO LLOYD’s AND 
A.S.M.E. CODES - HEAT TREATMENT AND RADIOGRAPHY - DIE-PRESSED AND ‘ROTAR- 





(LONDON) LTD. 

PREST HEADS UP TO I§ FT. DIA.—LARGER SIZES TO SPECIFICATION - FABRICATIONS 

WOOLWICH ROAD, LONDON, S.E.7 UP TO 120 TONS IN ONE PIECE - STEEL PLATE AND SHEET METALWORK - HEAVY 
GREenwich 3232 (22 lines) MACHINING AND FITTING - PERFORATED METALS - WOVEN WIRE HF/13 





bat ashansa 


y ? \ 
i. s SOUTH EASTERN GAS BOARD, ISLE 'o* GRAIN 


fis ~~ ; 


e SALES « SERVICE EE 
a, * * . 
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PRIES| 


CONTINUOUS 
BOGIE TYPE 
REHEATING FURNACE 



















Illustrated is a Gas-fired 
Furnace supplied to Jessop- 
Saville Ltd., Brightside Works, 
Sheffield, for reheating alloy 






















steel ingots prior to rolling. 





We specialise in the design and 


construction of :— 


Open Hearth Furnaces. 
Soaking Pits of all types. 


Continuous Multi-zone Bloom 
and Slab Re-heating Furnaces. 


Continuous Bogie-type Ingot 
and Slab Heating Furnaces. 


Furnaces for Aluminium Melting 
Coil Annealing and Slab Re-heating. 


Forge and Heat Treatment Furnaces, 
Stress Relieving Furnaces. 

Shipyard Plate and Bar Furnaces, 
Modern Lime Burning Kilns. 


Py MPR PE Se 


PRIEST FURNACES LIMITED - LONGLANDS - MIDDLESBROUGH 


also at KELHAM ISLAND WORKS - SHEFFIELD 3 
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PRECISION 
CONTROL 


GRID-CONTROLLED MERCURY ARC RECTIFIERS 
with or without arc suppression 











PR AOS NIRS 


pr 


Steves ingeane" 


Pie queers nes 
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MASSEY DESIGNS INCLUDE:— 


Steam and Compressed Air Ham- 
mers, Pneumatic Power Hammers, 
Friction Drop Hammers, Double- 
Acting Steam and Compressed Air 
Drop Hammers, Counterblow 
Hammers, Forging Presses, Use 
Rclicrs, Trimming Presses, Tyre 
Fixing Rolls. 
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20 cwt. * Ram 

Double-Acting D 
Hammers. Messrs. Au 
Motor Company Li 


DOUBLE-ACTING 


DROP HAMMERS 


for high speed 
production of 


accurate forgings 







Massey Double-acting Drop Hammers are made 
in two ranges, the ‘ Ram’ type and the ‘ Piston 
Rod’ type. Due to the high blow velocity 
achieved by these machines, the blow energy 

as compared with gravity drop hammers is 
much higher which, coupled with the 

increased number of blows per minute 

available, ensures far greater production. 


ue —s Available in sizes from 10 cwt. to 8 ton. 





BeS.MEASSEY EP? opeNsHAW -: MANCHESTER - ENGLAND 


: MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING AND 
ny DROP FORGING PLANT. 


ENGINEERS TO THE 
CHEMICAL, An 80’ 0° 


O I L diameter 
50’ 0” diameter ; Thickener 
_ BY-PRODUCTS ne sanana 
uaa eee the same site. 
with conical & ALLIED INDUSTRIES ii 


These tanks were designed, Shop Fabricated, and thereafter delivered to site plate 
small. Complete erection, welding and other services at site of the tanks and their 
associated items, were carried out to specified target dates at the Swansea Vale 
Works of the National Smelting Company Limited, to whom we are indebted for 
permission to produce these illustrations. 


CONSULT RILEYS OF BATLEY 


RILEY & SON LTD. 


VICTORIA WORKS, ideas er Telephone : 657 (3 lines). Telegrams: Boilers, Batiey 
London Office: Kirkman House, 54a Tottenham Court Road, W.!. Telephone: MUSeum 1064 
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GLENFIELD EQUIPMENT 


for Waterworks 





Glenfield Products for waterworks are used the world over, and from the range can be met 
every requirement for flow control and associated equipment for Headworks, Trunk Mains, 


Pumping Stations, Purification Plants and Distribution Lines. 


The site illustration shows the Vaal River Barrage of the Rand Water Board, South Africa, 
that incorporates thirty-six 30ft. span by 25ft. 3in. deep Glenfield free-roller sluice gates. 
In cut-out form are shown typical examples of power and hand operated sluice valves, air, 
check and pressure reducing valves, and Micro-straining plant. 


Gien 


GLENFIELD &Z KENNEDY LIMITED. KILMARNOCK 

















HEAD OFFICE AND WORKS: KILMARNOCK - SCOTLAND 
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Silent 
firefighter 


This fire ventilator saved a plant worth £3,500,000 


/t could well save yours 


As any fire chief will tell you, fire in an unventilated area 
quickly produces choking, superheated smoke and fumes 
—conditions which keep firefighters out of the building 
and make effective firefighting virtually impossible. Per- 
foration of the roof is the only remedy, but this is a hazar- 
dous operation which often endangers the life of the fire- 
man. 

The Colt Dual Purpose Ventilator has a special device 


that’s acutely sensitive to heat. It opens automatically ata 


pre-determined temperature, releasing smoke, heat and 
fumes, keeping the fire localised. Firemen can enter the 
building, find the seat of the fire and extinguish it—with 
minimum damage to plant and equipment. 

Colt dual-purpose ventilators have the added advantage 
that under manual control they can be used for norma! 
plant ventilation and provide excellent day-to-day wor! 
ing conditions. 

Widespread adoption by industry is proof of managerial! 
faith in the silent firefighter. 


Dual-Purpose Ventilators 


Automatic Fire protection—day-to-day controlled ventilation 
For information write to Dept. 89: COLT VENTILATION LIMITED, SURBITON, SURREY. ELMBRIDGE 0161 
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is no problem! 


MAXIMUM EFFICIENCY 
MINIMUM FLOOR SPACE 


betel xe) Dasher 


Compact L design saves 
space-gives better 
balance 

Simplified grouped con- 
trols 

Choice of three drives 
No superfluous piping 
Minimum costs for instal- 
lation, operating and 
maintenance 

Small, simple foundation 
only required 

Low cost transportation 
Ready to run whenever 
connected to water and 
electricity supplies 


Packaged L Design, heavy duty XLE 
Compressor generates pressures from 80 to 
125 p.s.i. at continuous full load 


‘PIPELESS THRU-FRAME AIR FLOW’ and 
PACKAGED INTERCOOLER Main air connections are 
on the compressor frame, with direct internal air flow between 
intake and discharge entirely through large passages between 
frame and cylinders. This eliminates inter-stage piping and 
reduces compressor height and length. The packaged-type 
intercooler, tube-and-finned, fits within the compressor frame 
requiring one quarter of the space occupied by a conventional 
cooler. These two space savers are an important feature of 
the compact, streamlined, but sturdy, XLE design. 


Ingress! 


r 


CHANNEL VALVES 


Exclusive to Ingersoll-Rand 
compressors, Type A Chan- 
nel Valves have been ex- 
pressly designed for heavy 
duty compressor require- 
ments, and have long been 
proved for quietness, maxi- 
mum efficiency and amazing 
durability. They are a strong 
factor in the tremendous reli- 
ability of the XLE Compressor 


Ingersoll-Rand 


omen a. mm Limite 


Rarid 


Write for leaflet LN161 which 


gives full details 


165 Queen Victoria St. 
London EC4 
CENtral 5681 


Works: Trafford Park 
Manchester 17 
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years ahead in design! 


more compact more rugged 


longer running no adjustments 


ESV vertical and ESH horizontal models for continuous heavy duty in 20-150 h.p. 
5", 7", 9” and 11” stroke, two-, three-, and four-stage units and pressures up 


to 5000 psi 


Unit shipped assembled 

Requires only simple flat-topped 
foundation—little floor space 

Easy to connect 

Low power consumption—minimum 
maintenance 

Versatile—adaptable to any drive 
Parts interchangeable (in same stroke 
size) between ESV and ESH 

Full force-feed lubrication—non- 
lubricated models also available 
Completely sealed frame 

Constant speed control—or combined 
with automatic stop and start 

Free-air unloaders fitted 


FULL-FLOATING ALUMINIUM BEARINGS 

Main and crankpin bearings in aluminium alloy with higher load capacity, 
better heat conductivity and resistance to scoring. Free to rotate both on 
the journal and within the bearing housing causing major thrust of each 
stroke to be taken on different part of shell, so distributing wear evenly. 
Full-floating bearings eliminate adjustments 


CHANNEL VALVES 

Exclusive to |-R Compressors, air-cushioned Channel Valves are more 
efficient and durable, quiet in operation and trouble-free. Designed 
expressly for modern compressor speeds, there is also a special version 
incorporated in the ESV and ESH non-iubricated compressors for use 
where oil must not contaminate the gas or air being compressed 


Write for leaflet L.N. 162 for full details 


Ingersoll-Rand 


COM PAN Y LIMITED 


165 Queen Victoria St London EC4 Central 5681 Works: Trafford Park Manchester 17 

















Send your enquiries to :— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 
New Bond Street, Halifax. Telephone : tHelifax 5217/8 Telegrams: “Gears” 


COMPRESSORS 


for 
HIGH PRESSURES 


and 


SPECIAL GASES 


SEAGERS 





LIMITED - 


Once again, valves by Crane 


With the recent completion of yet another Ole- 
fine Plant at the Wilton Works of Imperial 
Chemical Industries Limited, there are now 
three in operation. In all of them Crane valves 
are performing duties under arduous conditions 
(extremes of temperature). In the plant illus- 
trated here Crane steel valves up to 16-inch 
are employed. Industry is looking more and 
more to Crane valves for performance and de- 
pendability. The Crane reputation is founded on 
modern production methods, individual testing 
at the factory and the high grade materials 
which go into every one of the Crane products. 
This Plant was designed and installed by Kellogg 


International Corporation. 


CRANE 


VALVES OF BRONZE 
CAST IRON AND STEEL 






General Machine Casting: made te customers’ Patterns. Low Prices for Planing, Boring, Turning, Screweutting 
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PRESSURE 
_ REDUCING 
VALVES 





For use in compressed air 





installation where it is necessary 





to reduce main line air pressure 





as required, Fitted with neo- 





prene diaphragms to ensure long 





life and sensitive action. 
Write for Leaflet 5/20 






No. 233b 
B.E.N. PATENTS LTD (Division of Broom & Wade Ltd) 


DARTFORD | Dept. C6, HIGH WYCOMBE + BUCKS 
KENT - ENGLAND _ uh 
DARTFORD 3248 








CRANE LTD., 15-16 RED LION COURT, FLEET ST., LONDON, E.C.4. Works: IPSWICH. Branches: Birmingham, Brentford, Bristol, Glasgow, Leeds, London, Manchester 
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TOP DESIGNERS /NSISTON |S(O)2®/0)G 






Britain's top designers of industrial 
machinery choose more Fordson 
power units than any other. For very 
good reasons too... proved reliability, 
high output at low cost in the toughest 
conditions, almost unlimited choice of 
build-ups in the 30-40 b.h.p. and 40-50 
b.h.p. classes, and the backing of the 
Fordson world-wide service and 
spares organisation. And ail with the 
low costs that come from quality, vol- 
ume production in the great Dagenham 
plant. Write for detailed specifications. 
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INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED DAGENHAM ESSEX 














The operating pedestal and its associate push button 


stations provide compact finger tip 
control of the machine’s operation 
whilst maintaining 

full vision of production. 


Remote automatic operation as 
shown, enables the contactor panel 
to be mounted in a non obstructing, 
yet accessible position. 


The panel with its robust construction containing 
components for arduous duty is typical of the wide range 
of machine tool and heavy engineering control 


experience our service affords. 


May we quote you for all types of fully automatic 


control gear? 


Contactor SWITCHGEAR LIMITED 


WOLVERHAMPTON - 


BLAKENHALL .- 
Telephone :; Wolverhampton 25911/7. 
Telegrams: Tactorgear Wolverhampton. 


CONTROL 


for 


centreless bar turning machine 


Photograph by courtesy of Sir James Farmer Norton & Co. Limited, Manchester. 






ENGLAND 
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THE LIVERPOOL CALLOW 
ROTARY VALVE 










An hours counter gives you an exact 
record of running times of mains 
electric equipment or 
machinery. This enables you to apply 
planned maintenance schemes resulting 
in increased efficiency—and reducing 


The 
























meaning ~ production stoppages. For counting 
> thehours fia... _——, 
of x SMITHS Synchronous Counter 
\ _¥ 10,000 hrs Total Count; 1,000 hrs 


*Trip’ Count indicating in tenths 
can be included 

% Pressed-steel case to withstand 
rough handling 

% Precision-machined internal gearing 
for smooth running and self-starting 

* High-torque, self-starting, 
synchronous 2-watt motor available | 
for 50 or 60 cycle supplies of 

12, 100/125, 200/250 V 








aim FLow TO 
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Planning The rotary valve evolved by our 
team of specialists represents a very big step 
forward in the elimination of dust in milling; 
FOR \\ it ensures controlled feed into meal bags or 
\ hoppers and is adaptable to all systems of 
IMMEDIATE N When fi 
\X conveying. en fitted to cyclone or 
DELIVERY NV pneumatic conveying air lines they eliminate 
\\ dust pressures. Manufactured in cast iron, Y 
SS N : s8 7 pi Y 
; ee SE ars oe Bee stainless steel and aluminium. Ss 
Write now to:- AQAA ’\_AAVWVWW[ '  wrrivrmtnww 09 





CMITHS PP ereentme! FE. CALLOVV (ENGINEERS LIMITED) 
aan BIRCHILLRD,KIRBY TRADING ESTATE LIVERPOOL ENGLAND 
the trade marks of Tel iu lelatazelere| 2461/2 


Chronos Works, North Circular Road, London NW2 - Phone: GLA1136 Smiths and Kelvin Hughes 


CREEP SPEED DRIVES by OD q a 


Irrespective of load or direction 
the ‘RCH’ Electrocyclic Drive 
provides :— 











as @ Precise and constant creep speed 
= @ Instantaneous speed change 
| — : @ Heavy duty dynamic braking 

~ Be ~ 1 mn. : at f @ inherent mechanical overload 


protection for ‘Dead Stop’ positioning 


*RCH’ Electrocyclic 
Creep Speed Drive on 
30 H.P. Skip Winch ; 

300 f.p.m. and 30 f.p.m. 


A working model is available for 
demonstration. 


E.O.T. Cranes up to 50 tons S.W.L. and 110ft. span Electric Hoists up to 15 tons S.W.L., Jib Cranes, Winches, 
Goliath Cranes, Telphers and Runways 


Full Catalogue sent on request :— 


Reed Crane and Hoist Company Limited 


Lodge Causeway, Fishponds, BRISTOL. Telephone: 65-3237/8 Bristol. 
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OVERHEAD CRANES - HOIST BLOCKS - TELPHERS - RUNWAYS 


THE VAUGHAN CRANE COMPANY LIMITED 
Manchester 12 - England. Telephone EASt 2771. 





Whether your problem is lifting bales of pulp speedily or turbo 
alternators slowly and carefully there is always a VAUGHAN 
overhead crane capable of solving your problem in the most 
efficient and expeditious manner. “SPECIALISTS IN SPECIALS’”’ 
might well be our motto, for VAUGHAN engineers are at all 
times willing and anxious to get to grips with specialised lifting 
duties and produce Overhead Cranes to deal with them. At the 
same time, we make many standard general purpose cranes from 
|-200 tons capacity and offer a complete lifting and handling / 


service to your advantage. et 
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DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


R. A. DYSON & CO., LTD. 
LIVERPOOL 























AND MONEY 
WITH 


CURNON’S 


STEAM FLOW 
METERS & INDICATORS 





CUT 
YOUR 
COSTS 
IN 


— the worlds finest TOOLS 


OF ‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 


COMPETITION ux20 
FOR WATER, STEAM & AIR 
SEND FOR FULLY ILLUSTRATED PAMPHLET 


URWON EMBINEERING CO. SHEET METAL WORK & ENGINEERING 


CLAUDE ROAD WORKS 


HAMCHESTER 21. Tel: CHORLTON 308s FOR “EVERY INDUSTRY 


























































THERMOSTATIC For many years we have enjoyed a reputation for work of the highest 
VA LVES quality and precision finish. Our spacious workshops house some of the 

most up-to-date metal working machinery and our resources are available 

to those who require prototypes or pilot runs as well as to those whose 

for demand is for quantity production. 
Controllin, | 
>a -s | * AUTOMOBILE %* ELECTRONICS * AIRCRAFT 
la . - 


Fuel tanks, elevators, tail 
planes, pressings, fabrications, 
in all metals. 


Main control cabinets, instru- 
ment panels and boxes, 
receiver chassis, etc. 


Body panels, wings, cabs, 
silencers, petrol tanks, etc. 














| Ses Neem. 
Steam Supply OUR SHEET METAL WORKING PLANT INCLUDES: 
to Hot Water Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, Benders, 
Calorifiers, Riveting and all types of welding and general engineering plant. 
Etc. 





WEST RD., TOTTENHAM 


THE LONDON, N.17 
HORNE & d 
ENGINEERING Coe. Ltd 4 t. own 0 Telephone: TOTtenham 2257-8-9 


| 35 PITT STREET, GLASGOW || 
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Focus on 
Falmouth 


A new Falmouth landmark visible from far at sea is this 247 ft. 
high Stothert & Pitt crane built for Messrs. Silley, Cox & Co. 
Ltd. It is one of the largest balanced rope level-luffing cranes 
in the country and can lift up to 61 tons at 10§ feet radius. 
Ward Leonard hoist drive ensures precise control on both 
main and auxiliary hooks. 

The 175 ft. maximum working radius enables 12-ton loads to 
be picked up from the far side of the new Queen Elizabeth Dry 
Dock which accommodates vessels up to 85,000 tons. 

For a hundred years the name “ Stothert & Pitt” has been 
linked with all that is best in crane design—a reputation to 
which this crane at one of Britain’s most modern dry docks 
adds fresh lustre. 





STOTHERT & PITT LIMITED 


ENGINEERS - BATH : ENGLAND 
London Office: 38 Victoria Street, S.W.1 
Midlands Office: Gt. Western Bldgs., 6 Livery Street, Birmingham 3 
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j. 
W. 
WE OFFER 125 re 
YEARS OF EXPERIENCE wg 
IN THE DESIGN AND Ltd. 
MANUFACTURE OF 
VALVES AND COCKS 
| SHOT BLAST BARREL 
GG ETAT | | COMBINED WITH FABRIC SCREEN FILTER, FAN AND 
| | ABRASIVE CLEANER. ALL ABOVE FLOOR LEVEL. 
ROBERT HA R LOW porn and Rporet te independently wane 
riven so that Fan can run constantly. 
& SON LIMITED | | FOR CLEANING SMALL AND MEDIUM SIZE CASTINGS, 
HEATON NORRIS - STOCKPORT - CHESHIRE FORGINGS, PRESSINGS, STAMPINGS, Etc. 
Telephone: STOckport 3403/4/5 13. W. JACKMAN & COMPANY LTD. 
London Office: 10, Norfolk Street, W.C.2 | | VULCAN WORKS, BLACKFRIARS RD., MANCHESTER, 3 
Telephone : COVent Garden 0315/6/7 Telephone: DEANSGATE 4648 (three lines) Telegrams BLAST MANCHESTER 








Cw2323 


* ss FOR INDUSTRIAL PLANT AND MACHINERY 


AWN . ‘ 
D ue \T4 \ 


IX ad \ aK Do 


ies LININGS | 


posse AND WOVEN 










TRADE MARK REGISTERED THE RAYBESTOS CO. 





CLUTCH FACI NGS, 


MOULDED, WOVEN 
AND SINTERED 








——. ] RAYBESTOS-BELACO LIMITED [mx 


ENGLAND WATerloo 7031-4, 3842-7 
—_—— EVERITE HOUSE SOUTHWARK STREET - LONDON, S.&.1 




















3 
| 
| 
| 





| 
PRODUCTS IN THE EASTERN HEMISPHERE 


——J 








RAYBESTOS 





MCLOUSIVE DISTRIBUTORS OF 
é ee 1 
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J i ifere} a’ 
rectifier 
r=Yopeiieoleat—1aht-) 


del om latelel-aear-trmelelel.es-lae 


PValell-1(-1on 4m erdorsl-taalior- | 


supplies. 





A 600 kW 
silicon rectifier 
equipment for service 
in a South African 
gold mine. 





‘ENGLISH ELECTRIC’ silicon rectifier equipments are available up to the highest outputs for indoor and 
outdoor service. These equipments are inherently simple and reliable and occupy small space for a given 
output. The transformer, rectifier and control gear may be purchased as a composite equipment or 


as separate units. 

SEND FOR PUBLICATION RS/129 to: 

The ENGLISH ELECTRIC Company Limited, : \(, . WIPOTDIL’ 
Rectifier Substation Department, yi | nn IU ‘| ) ( 


Stafford. 





THe ENGLISH ELECTRIC Company Limitep, ENGLIsH ELectric House, STRAND, LONDON, W.C.2, 


WORKS: STAFFORD . PRESTON . RUGBY . BRADFORD . LIVERPOOL . ACCRINGTON 





ee a a <a ue <n <acc <= 








Budenber 


RECORDERS 


FOR PRESSURE, TEMPERATURE AND SPEED 


The “* DUNHAM” Recorder. 
Quick delivery on pressures up 
to 30 ib per sq. in. or vacuum 
with 24 hour record and 
spring clock. 


BUDENBERG GAUGE CO. LTD., 





Tel: ALTrincham 2617 (3 lines) om BU. 35 
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5 4 a century of experience in 


V-ROPE DRIVES 

















Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Lid. 


F E THRAPSTON, near KETTERING 





Telephone: THRAPSTON 531-532 
Telegrams: ‘‘GRACE’’ Thrapston 








The Trumpf Universal Shearing, Nibbling, Flanging and Forming Machines, 
Model TAS will perform these operations on ONE MACHINE WITH 
THE NECESSARY TOOLS, OR ON SEPARATE MACHINES 
TOOLED FOR ONE PARTICULAR JOB... . just right for experi- 
mental or batch production. Fast, clean, accurate work, saving much 
time and the extreme cost of heavy presses and tools. 


15 sizes cover a thickness range of up to ‘36in. with various throat depths 


plus three NEW COPY-NIBBLERS for production blanking and”piercing, 
Trumpf really means versatility. 


Excelient terms: Monthy Account, Hire Purchase, or the FJE Machine Hire Plan 


Full details or technical advice for 
your job from the U.K. agents 
see words L j i 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.! 





Telephone: EUSTON 5000 Telex No. 24264 Telegrams: Bescotools London NWI 


LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM, 3 


buy one machine to 


SHEAR 
NIBBLE 

FORM 

CUT LOUVRES 
CIRCLES 
RINGS 


flange, dish, bead ‘and slot in all 
ferrous and non-ferrous sheets 





Telephones: CENtral 7606/8 Telegrams: Bescotools Birmingham 3 





Enter No. 821 on reniy ard 


: 
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NEW 


MASON PRODUCTS 








37 


CANTILEVER 
EFFICIENCY 





Tuis is another Mason drafting efficiency development which has 
been designed to make completely full use of available space and, at the 
same time, to provide the draughtsman with every desirable and 
convenient reference, labour, time and space saving facility. The Unit 
provides absolutely rigid support for the drafting stand assembly and is 
ideally partnered with Arclight reference units. Whether used in large 
or small assemblies the equipment ensures drafting comfort and freedom 
of drafting movement with the minimum of physical effort. The Arclight 
Cantilever Drafting Unit enables the draughtsman to work without the 
slightest impediment his to legs and feet. The unit has been designed to 


accommodate a Mason Minor drafting stand with any of several types of 
drawing board assemblies, according to choice. Also, it has been 
designed with a view to its use in conjunction with Arclight wood 
reference tables. The equipment can be used in variously arranged 
installations, or as a single unit installation in a small office, or as an 
addition to existing equipment. The inestimable value of this cantilever 
idea is to be found in its characteristics of providing unrestricted drafting 
positions, flexibility of arrangement with reference units and filing 
equipment, attractive appearance and overall cleanliness—a new 
conception in drafting efficiency. 


DRAFTING 


Tuis is a wonderful material for all purposes and uses, ideal for 
either pen, pencil or type. Drafting Durafilm has been treated with an 


antistatic compound, to combat any build-up of static electricity, thus 
improving its resistance against dirt and facilitating its use in a copier. 


E. N. MASON & SONS LTD. 


ARCLIGHT WORKS, COLCHESTER, ESSEX. 

SENTINEL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.I. 
28-31, DALLINGTON STREET, LONDON, E.C.1. 

13-15 ST. VINCENT PLACE, GLASGOW, C.I. 

8-10 NEWTON STREET, MANCHESTER, |. 

BROUGHTON WORKS, BLACKBURN STREET, SALFORD, 3. 
ALBERT ROAD, STECHFORD, BIRMINGHAM, 33. 

14 COOK STREET, LIVERPOOL, 2. 

51 VICTORIA STREET, SHEFFIELD, |. 

6 BRITANNIA HOUSE, WELLINGTON STREET, LEEDS, |. 
3 UNITY STREET, BRISTOL, |. 





DURL ln | 


It is extremely fast in print use and, when used in conjunction with a high 
contrast diazo paper, produces prints of uniform quality and maximum 
contrast. Drafting Durafilm has a fantastic strength; masters or 
drawings produced on Drafting Durafilm, with the ease of paper, are 
virtually indestructible. 





Telephone: Colchester 5/9! 
Telephone: CLErkenwell 4064 
Telephone: CLErkenwell! 4064 

Telephone: Central 3775 
Telephone: DEAnsgate 3942 
Telephone: DEAnsgate 3942 

Telephone: Stechford 4442 
Telephone: Central 65/4 
Telephone: Sheffield 2177€ 
Telephone: Leeds 23537 
Telephone: Bristol 29244! 
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Lead the world 


with their range of 


SOLIios INTERMITTENT CONTINUOUS 
RETAINING SELF-CLEANING SOLIDS DISCHARGE 














CENTRIFUGES 


from which the correct type 
can be specified for each 





particular problem 











PERFORATED 
METALS FOR 
INDUSTRY 


wv. & F. Poo! Perforated Metais SOME OF THE STANDARD DE LAVAL CENTRIFUGES INCORPORATING THE HIGH. CONSTANT EFFICIENCY DISC TYPE BOWL 
are today giving spiendid service 
in over 40 great industries. 

it is first-class equipment at the 
right price! 


(Pool. ) 
Fa F POOL LTYD 


HAYLE. CORNWALL. Hayle 3212 
ow! wslr 





PX 3090-25F 
vie 1929C Self-Cleaning HVQX 210-348 HVQX 410-14T 








Purifier or Clarifier Purifier or Clarifier Nozzle Type Clarifier Nozzle Type Purifier 














V_seLt 
: DRIVES 


The choice of the Machine Tool 
Industry 





R. HUNT & CO. LTD. 


ATLAS WORKS - EARLS COLNE - ESSEX ee 


Telephone: Earis Coline 202. $S8 heavy duty centre lathe. 
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LAIDLAW DREW 
DUAL ATOMISATION 


A.A.P. 


(AIR ASSISTED PRESSURE JET) 


TWO STAGE COMBUSTION 
Specially designed por 
hibaln Fee bodless 


AAD. Equipment fined te Cochren-Kirke Two stage combustion giving high CO, with smoke number under 2. 
Sinuflo Economic Boiler of 13,000 Ibs. Optimum combustion on any grade of fuel. 

of steam per hour, from and at 212°F. Turn down range of 4 to I. 

Easily derated for low summer loads. 

Precise distribution of fuel between ourners on multi-burner 
applications. 

Easily adapted for automatic control. 


The Latest Contribution to Oil Fring 


Full details from 


LAIDLAW, DREW & CO. LTD., 


Sighthill Industrial Estate Edinburgh Il 


Telephone: CRAiglockhart 4422 (5 lines) Telegrams: ERICLEX, EDINBURGH 
LONDON: 63 QUEEN VICTORIA STREET, E.C.4. Telephone : CITY 1155/6 





TOP ILLUSTRATION 










RIGHT 

Photograph taken through the sight port 
of the combustion chamber of an Economic 
Boiler—approximate fuel output 350 Ibs. 
per hour—CO, of over 13%—Smoke 
Number between | and 2. 





















SO 


( S aT 


tlent GEARS 


To ensure minimum friction and noiseless running, 
the choice of material for non-metallic gears is of great 
importance; such gears must have hard, smooth- 
wearing surfaces, and must possess great strength, 
elasticity, and shock-absorbing powers. Fabroil gears 

sess these qualities to a pre-eminent degree; and are 

superior to gears of raw-hide, paper and other 
materials. 





















SEND FOR CATALOGUE & PRICE LISTS 


lock ‘B ODONTIC WORKS, STALYBRIDGE 
Ti 


T 
aml OY LTD reegrama “ODONTIC" STALYBRDGE 
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can offer such a 
wide selection of 


British made bearings 



















The bearing illustrated is the single thrust ball 
bearing, designed to deal with axial loads acting in 
one direction. The housing ring may have a flat 
seating, or where appropriate a spherical seating 
with matched seating-ring to compensate for minor 
misalignments in the housing. 


Every 0SiP bearing has behind it not only 
unrivalled manufacturing facilities, but a unique 
fund of world-wide experience in the design and 
application of rolling bearings. This experience is 
at your service for the asking, at any one of the 
twenty Skefko Branch Offices in the British Isles 
or at Luton. 
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Thrust bearing for lighthouse lens system 
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of American Capital 
Flowing into Britain 


HE influx of United States investment 

into Britain since 1945 has brought 

new ideas to the manufacturing indus- 

tries and materially helped to improve 

the employment position in the develop- 

ment areas, particularly in Northern 
Ireland. 

Returning from a recent eleven city 
tour in Canada and the United States, 
Mr. John Rodgers, the Parliamentary 
Secretary to the Board of trade, has 
said that he sees every prospect of the 


rate of this investment increasing in the | 


next year or two. In bringing new tech- 
niques to industry, in stepping up 
demand for labour particularly where 
that demand is rather thin, and in 
adding to the total of work wanted 
from the engineering industries in 


general, the development of American | 


financed companies in Britain is full of 
advantages. 

There are those who argue that when 
British companies are acquired by US 
interests something of their develop- 
ment potential for the future is lost to 
Britain; that in conditions of a con- 
traction in world trade these would be 
the first to take the cuts. 

As things are developing at present, 


these are unreal views. The total of 


world exports in manufactures goes on 
expanding, any American owned sub- 
sidiary will be as keen as the next firm 
to increase its share. Backed by the 
larger research budgets of the US home 
concerns, and their world-wide sales 
organisations, the chances are that such 
firms will go ahead rapidly. 

At the beginning of the year United 
States investment in Europe had reached 
$5,300 million. The United Kingdom’s 
share was $2,745 million. The total in 
the Common Market states was $2,194 
million. In the year 1959 taken by 
itself the rate of US investment in 
Britain was still greater, $727 million, 
than in the Common Market, $286 mil- 
lion. 

Mr. Rogers included among the 24 
well-known firms who were seriously 
interested in coming to Britain, repre- 
sentatives of electronics, petrochemicals, 
clothing and heavy engineering. 

This may well warm up even further 
the competition in industry, to the 
advantage of all concerned. 


Encouraging Flying 
for Private Pleasure 


The idea of flying as a pleasure in itself 
is one that is not much exercised in the 
United Kingdom. It may be that the 
area of so small an island, and one cut 
into still smaller ‘pieces by the special 
Airways used by the airlines, is just not 
one in which private flying has been 
thought to be reasonably safe, much less 
to be fun. 
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| Flying for pleasure is also definitely | 
established in the public’s opinion as a | 
very expensive operation, costing several | 
pounds an hour at least. And involving | 
four figure costs if owning an aircraft | 
is being considered. 
| The recent report of a committee of | 
‘the Air League declared that British | 
aviation could not continue in pros- | 
perity without more executive and | 
business flying, working use of aircraft | 
| as in aerial photography and spraying, 
| and in sporting and pleasure flying. 

| Until very recently attention on the 
| future of the British aircraft industry 
| tended to centre on general transport 
| aircraft and the big luxury international 

| passenger carriers. In substance this 
| has not changed, although Pressed Steel 

| through its Beagle subsidiary has now 
| put increased capacity behind the light 
| aircraft industry in Britain. 





| Lively Industry 


| The Air League committee laid it 
| down that a healthy general aviation 
| movement needed a lively light aircraft 
industry, an enlightened public attitude 
towards air traffic regulations, adequate 
airfields and radio stations and an 
active flying and gliding club move- 
ment. 

This still leaves unsolved the problem 
of where to pursue the hobby. Since 
the war people have taken in their 
thousands to small boats as a relief to 
the busy pressures of the working week 
and the rigours of the roads. But 
already there is insufficient space in the 
coastal harbours and along the rivers 
and estuaries. 

Such a development in the air would 
be unacceptably dangerous, and much 
more easily reached. 
| This does not mean that there is not 
| room for improvement, if not to the 
| American standards of personal flying. 
| The United States has 65,000 aircraft 
in the general aviation section, France 
| has 2,910 and Britain only 890. But it 
|is fair comment that the population 
density of France is much closer to that 
of the United States than to that in 
Britain. There is also in Britain a far 
greater compactness of the industrial 
areas. 


Department 


The Air League committee makes the 

point that there should be a small de- 
partment in the Ministry of Aviation 
looking into the needs of general aviation 
and advising the Minister on its growth 
and interests. If it is hardly logical to 
expect a Government department to be 
| father to the growth of anything so 
| highly individualistic as personal flying, 
it is possible that such a body could 
prevent the decimation of private fliers’ 
facilities that is at present driving their 
| cause backwards rather than allowing 
| progress. 
This supposes that the members of 
| the department did not become con- 
vinced of the strength of the arguments 
for restricting possible encroachment on 
the safety arrangements made for the 
civil airlines and the service users. 

But Britain is almost unique in its 
close concentration of people, business 
headquarters and factories. Nobody is 
suggesting that American private flying 
is done around New York. It is the 
countries of great distance between a 
headquarters and its subsidiaries where 
flying saves executive time, and also 
spreads out the airline channels and 














leaves space for private flying. 
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Such countries are the great majority. Credit Guarantee Aid 


It is much more likely that the Prime 
Ministers of the many new African 
states will have their own private air- 
craft, and need them, than that the 
same benefits will be given to the chair- 
ment of British county councils, even 
if the counties have as many people and 
far more money than the new states. 

In Australia, Asia, the Middle East, 
and in the United States and Europe 
there is a substantial export market 
from which British light aircraft could 
usefully take a share. 


of Scrapping Ships or 
Fewer Shipyards 


Sir Nicholas Cayzer, the British and 
Commonwealth Shipping Company’s 
chairman, ventured the suggestion at 
the James Watt dinner in Glasgow that 
perhaps we had too many shipyards 
and too many engine builders. Another 
side of the coin, and one of greater 
certainty, is that the world has too 
many ships, especially old ships. 

Shell Tankers have given an excellent 
example to other shipowners by deciding 
to scrap 20 tankers, a 350,000 ton fleet 
in their own right. These vessels, 
none of them more than 16 years old, 
were described at the Serenia launching 
ceremony, by the Shell Tanker chair- 
man, Mr. H. Wilkinson, as good ships, 
but that is not the main point. 


Five Year Wait 


If other owners would follow the 
Shell lead the most effective use of the 
supertankers, of which the 65,000 ton 
Vickers-Armstrongs built Serenia is an 
outstanding example, would be more 
swiftly reached. 

For the time being the Serenia will 
have to come through Suez partly laden. 
Not until the next canal improvement 
scheme, at least five years off, will the 
new Shell tanker be able to carry her 
full 16 million gallon capacity at a full 
draught of 42 ft 6in. Until then it is 
expected that she will take on the rest 
of her cargo in the Eastern Mediter- 
ranean. 

Even if a significant amount of sup- 
port for the Shell scrapping programme 
were to materialise, those with orders to 
place would certainly be “ shopping 
around ” the world’s shipbuilders with 
the closest attention to prices, delivery 
dates and design. 


Cost and Quality 


In this context the British and Com- 
monwealth chairman’s statement that a 
need exists for a development team in 
every shipyard and engine works 
incorporating men of specialised experi- 
ence in the industries contributing to the 
needs of the shipbuilders, has perhaps 
more of urgency than at first appears. 

Sir Nicholas drew on the experience 
of his own company when he said the 
aim was for such teams, free from 
routine functions of the yards, to pro- 
duce coordinated designs embodying 
the most recent research and develop- 
ment results. Bringing in the air 
conditioning men, the heat insulation 
specialists and others right at the start 
is, after all, common enough practice in 
the aircraft companies. 

Unless the Shell pioneering effort in 
scrapping is widely followed, the length 
of life of their product will go on 
telling as strongly against the ship- 
builders as the speed of aircraft replace- 
ment helps the aviation industry. 


| to British Exporters 


| For long enough the British Govern- 
ment has urged industry on to do better 
in the export markets and when com- 
petitors have scooped the orders by 
offering longer credit terms has met 
appeals to do something to help by 
pointing out that it was opposed to 
starting a credit race. 

The only fault in this worthy view 
was that the starter’s pistol for the race 
had cracked some years ago. 

Mr. Reginald Maudling, the Presi- 
dent of the Board of Trade, has now 
announced that the Export Credits 
Guarantee Department is to be allowed 
to insure credit on longer terms than 
the usual maximum, in particular cases 
where a British exporter has to meet 
competition from an overseas firm offer- 
ing longer credit. Since it is all too 
well known that there are many develop- 
ing nations, themselves natural markets 
for capital goods, that just do not have 
the ready cash for these first steps in 
their industrialisation, this is a welcome 
step that should lead to more flexibility 
in British export efforts for the future. 

There may be a deferred benefit in 
this sort of trade, at present plainly a 
big capital project that is repaid in the 
future is a burden on the country 
executing the contract, but there is also 
the very likely by-product that spares, 
ancillary equipment, other necessary 
goods manufactured by the supplying 
country will be bought in the consumer 
country—and for cash. 


and an Arms Industry 
for South Africa 


With an increasing number of states 
in the British Commonwealth out of 
sympathy with the policies of the South 
African Government, it was presumably 
inevitable that the decision would be 
made to build a local arms industry. 
The South African defence minister 
has stated that an investigation is 
going on into necessary steps for setting 
up the manufacturing facilities to make 
the Union independent of overseas 
supplies of almost all basic defence 
weapons, ammunition and equipment. 
Less definite but on a bigger scale is 
the expected review in the next few 
months of Nato defence policy. The 
outcome of equipping the Nato forces 
with Polaris missiles are incalculable. 
The situation arising from the Western 
European nations having nuclear wea- 
pons, and by an international process 
of Keeping-up with the Joneses, handing 
over similar weapons to the Warsaw 
Pact powers, would be one in which the 
tensions of the 1950’s would, by com- 
parison, seem like a summer holiday. 


Dollar Shortage ? 


Peace or war apart, a distinct short 
term industrial effect could arise from 
the issue of Polaris missiles to Nato. 
United States “ offshore purchases,” 
Government spending on defence equip- 
ment manufactured in Western Europe's 
factories, has played an important part 
in the balance of trade since the end of 
the war. If the rapid success of the 
United States export drive goes on, 
and if having provided the Nato 
supreme commander with the Polaris 
US defence spending in Europe is 
curtailed , a serious lack of balance in 
trade between Europe and North 
America could develop. 
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can offer such a 
wide selection of 


: British made bearings 















The bearing illustrated is the single thrust ball 
bearing, designed to deal with axial loads acting in 
one direction. The housing ring may have a flat 
seating, or where appropriate a spherical seating 
with matched seating-ring to compensate for minor 
misalignments in the housing. 


Every S\0SiP bearing has behind it not only 
unrivalled manufacturing facilities, but a unique 
fund of world-wide experience in the design and 
application of rolling bearings. This experience is 
at your service for the asking, at any oné of the 
twenty Skefko Branch Offices in the British Isles 
or at Luton. 
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Thrust bearing for lighthouse lens system 
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THE SKEFKO BALL BEARING COMPANY LIMITED «+ LUTON ° BED‘ 
THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES 
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| Flying for pleasure is also definitely | 
| established in the public’s opinion as a 
very expensive operation, costing several | 
pounds an hour at least. And involving 
four figure costs if owning an aircraft 
is being considered. 

The recent report of a committee of 
the Air League declared that British 
aviation could not continue in pros- 
perity without more executive and | 
business flying, working use of aircraft 
as in aerial photography and spraying, 
| and in sporting and pleasure flying. 
| Until very recently attention on the 
| future of the British aircraft industry 
| tended to centre on general transport 
| aircraft and the big luxury international 








of American Capital 





Flowing into Britain | 


HE influx of United States investment | 

into Britain since 1945 has brought 

new ideas to the manufacturing indus- 
tries and materially helped to improve 
the employment position in the develop- 

ment areas, particularly in Northern | 

Ireland. 

Returning from a recent eleven city | 
tour in Canada and the United States, | 
Mr. John Rodgers, the Parliamentary | 
Secretary to the Board of trade, has 
said that he sees every prospect of the | 
rate of this investment increasing in the | 
next year or two. In bringing new tech- 
niques to industry, in stepping up 
demand for labour particularly where 
that demand is rather thin, and in 
adding to the total of work wanted 
from the engineering industries in 
general, the development of American 
financed companies in Britain is full of 
advantages. 

There are those who argue that when 
British companies are acquired by US 
interests something of their develop- 
ment potential for the future is lost to 
Britain; that in conditions of a con- 
traction in world trade these would be | 
the first to take the cuts. | 

As things are developing at present, | 
these are unreal views. The total of | 
world exports in manufactures goes on | 
expanding, any American owned sub- | 
sidiary will be as keen as the next firm | 
to increase its share. Backed by the | 
larger research budgets of the US home 
concerns, and their world-wide sales | 
organisations, the chances are that such 
firms will go ahead rapidly. 

At the beginning of the year United | 
States investment in Europe had reached 
$5,300 million. The United Kingdom’s 
share was $2,745 million. The total in 
the Common Market states was $2,194 
million. In the year 1959 taken by 
itself the rate of US investment in 
Britain was still greater, $727 million, 
than in the Common Market, $286 mil- 
lion. 








Mr. Rogers included among the 24 | highly individualistic as personal flying, | 


passenger carriers. In substance this 
has not changed, although Pressed Steel 
through its Beagle subsidiary has now 
put increased capacity behind the light 
aircraft industry in Britain. 


Lively Industry 

The Air League committee laid it 
down that a healthy general aviation 
movement needed a lively light aircraft 
industry, an enlightened public attitude 
towards air traffic regulations, adequate 
airfields and radio stations and an 
active flying and gliding club move- 
ment. 

This still leaves unsolved the problem 
of where to pursue the hobby. Since 
the war people have taken in their 
thousands to small boats as a relief to 
the busy pressures of the working week 
and the rigours of the roads. But 
already there is insufficient space in the 
coastal harbours and along the rivers 
and estuaries. 

Such a development in the air would 
be unacceptably dangerous, and much 
more easily reached. 

This does not mean that there is not 
room for improvement, if not to the 
American standards of personal flying. 
The United States has 65,000 aircraft 
in the general aviation section, France 
has 2,910 and Britain only 890. But it 
is fair comment that the population 
density of France is much closer to that 
of the United States than to that in 
Britain. There is also in Britain a far 
greater compactness of the industrial 
areas. 


Department 


The Air League committee makes the 
point that there should be a small de- 
partment in the Ministry of Aviation 
looking into the needs of general aviation 
and advising the Minister on its growth 
and interests. If it is hardly logical to 
expect a Government department to be 
father to the growth of anything so 


| place would certainly be 
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Such countries are the great majority. 
It is much more likely that the Prime 
Ministers of the many new African 
states will have their own private air- 
craft, and need them, than that the 
same benefits will be given to the chair- 
ment of British county councils, even 
if the counties have as many people and 
far more money than the new states. 

In Australia, Asia, the Middle East, 
and in the United States and Europe 
there is a substantial export market 
from which British light aircraft could 
usefully take a share. 


of Scrapping Ships or 
Fewer Shipyards 


Sir Nicholas Cayzer, the British and 
Commonwealth Shipping Company’s 
chairman, ventured the suggestion at 
the James Watt dinner in Glasgow that 
perhaps we had too many shipyards 
and too many engine builders. Another 
side of the coin, and one of greater 
certainty, is that the world has too 
many ships, especially old ships. 

Shell Tankers have given an excellent 
example to other shipowners by deciding 
to scrap 20 tankers, a 350,000 ton fleet 
in their own right. These vessels, 
none of them more than 16 years old, 
were described at the Serenia launching 
ceremony, by the Shell Tanker chair- 
man, Mr. H. Wilkinson, as good ships, 
but that is not the main point. 


Five Year Wait 


If other owners would follow the 
Shell lead the most effective use of the 
supertankers, of which the 65,000 ton 
Vickers-Armstrongs built Serenia is an 
outstanding example, would be more 
swiftly reached. 

For the time being the Serenia will 
have to come through Suez partly laden. 
Not until the next canal improvement 
scheme, at least five years off, will the 
new Shell tanker be able to carry her 
full 16 million gallon capacity at a full 
draught of 42 ft 6in. Until then it is 
expected that she will take on the rest 
of her cargo in the Eastern Mediter- 
ranean. 

Even if a significant amount of sup- 
port for the Shell scrapping programme 
were to materialise, those with orders to 
* shopping 
around ” the world’s shipbuilders with 
the closest attention to prices, delivery 
dates and design. 


Cost and Quality 


In this context the British and Com- 
monwealth chairman’s statement that a 
need exists for a development team in 
every shipyard and engine works 


well-known firms who were seriously | it is possible that such a body could | incorporating men of specialised experi- 
interested in coming to Britain, repre- | prevent the decimation of private fliers’ | ence in the industries contributing to the 
sentatives of electronics, petrochemicals, | facilities that is at present driving their | needs of the shipbuilders, has perhaps 


clothing and heavy engineering. 
This may well warm up even further | 
the competition in industry, to the | 


advantage of all concerned. 
| 


Encouraging Flying | 
for Private Pleasure 


The idea of flying as a pleasure in itself 
is one that is not much exercised in the 
United Kingdom. It may be that the 
area of so small an island, and one cut 
into still smaller pieces by the special 
Airways used by the airlines, is just not 
one in which private flying has been 
thought to be reasonably safe, much less 
to be fun. 





progress. 

This supposes that the members of 
the department did not become con- 
vinced of the strength of the arguments 
for restricting possible encroachment on 
the safety arrangements made for the 
civil airlines and the service users. 

But Britain is almost unique in its 
close concentration of people, business 
headquarters and factories. Nobody is 
suggesting that American private flying 
is done around New York. It is the 
countries of great distance between a 
headquarters and its subsidiaries where 
flying saves executive time, and also 





spreads out the airline channels and 
leaves space for private flying. 


| cause backwards rather than allowing | more of urgency than at first appears. 


Sir Nicholas drew on the experience 
of his own company when he said the 
aim was for such teams, free from 
routine functions of the yards, to pro- 
duce coordinated designs embodying 
the most recent research and develop- 
ment results. Bringing in the air 
conditioning men, the heat insulation 
specialists and others right at the start 
is, after all, common enough practice in 
the aircraft companies. 

Unless the Shell pioneering effort in 
scrapping is widely followed, the length 
of life of their product will go on 
telling as strongly against the ship- 
builders as the speed of aircraft replace- 
ment helps the aviation industry. 





| 





Credit Guarantee Aid 
to British Exporters 


For long enough the British Govern- 
ment has urged industry on to do better 
in the export markets and when com- 
petitors have scooped the orders by 
offering longer credit terms has met 
appeals to do something to help by 
pointing out that it was opposed to 
starting a credit race. 

The only fault in this worthy view 
was that the starter’s pistol for the race 
had cracked some years ago. 

Mr. Reginald Maudling, the] Presi- 
dent of the Board of Trade, has now 
announced that the Export Credits 
Guarantee Department is to be allowed 
to insure credit on longer terms than 
the usual maximum, in particular cases 
where a British exporter has to meet 
competition from an overseas firm offer- 
ing longer credit. Since it is all too 
well known that there are many develop- 
ing nations, themselves natural markets 
for capital goods, that just do not have 
the ready cash for these first steps in 
their industrialisation, this is a welcome 
step that should lead to more flexibility 
in British export efforts for the future. 

There may be a deferred benefit in 
this sort of trade, at present plainly a 
big capital project that is repaid in the 
future is a burden on the country 
executing the contract, but there is also 
the very likely by-product that spares, 
ancillary equipment, other necessary 
goods manufactured by the supplying 
country will be bought in the consumer 
country—and for cash. 


and an Arms Industry 
for South Africa 


With an increasing number of states 
in the British Commonwealth out of 
sympathy with the policies of the South 
African Government, it was presumably 
inevitable that the decision would be 
made to build a local arms industry. 
The South African defence minister 
has Stated that an investigation is 
going on into necessary steps for setting 
up the manufacturing facilities to make 
the Union independent of overseas 
supplies of almost all basic defence 
weapons, ammunition and equipment. 
Less definite but on a bigger scale is 
the expected review in the next few 
months of Nato defence policy. The 
outcome of equipping the Nato forces 
with Polaris missiles are incalculable. 
The situation arising from the Western 
European nations having nuclear wea- 
pons, and by an international process 
of Keeping-up with the Joneses, handing 
over similar weapons to the Warsaw 
Pact powers, would be one in which the 
tensions of the 1950’s would, by com- 
parison, seem like a summer holiday. 


Dollar Shortage ? 


Peace or war apart, a distinct short 
term industrial effect could arise from 
the issue of Polaris missiles to Nato. 
United States “offshore purchases,” 
Government spending on defence equip- 
ment manufactured in Western Europe's 
factories, has played an important part 
in the balance of trade since the end of 
the war. If the rapid success of the 
United States export drive goes on, 
and if having provided the Nato 
supreme commander with the Polaris 
US defence spending in Europe is 
curtailed a serious lack of balance in 
trade between Europe and North 
America could develop. 
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can offer such a 
wide selection of 


British made bearings 



















The bearing illustrated is the single thrust ball 
bearing, designed to deal with axial loads acting in 
one direction. The housing ring may have a flat 
seating, or where appropriate a spherical seating 
with matched seating-ring to compensate for minor 
misalignments in the housing. 


Every S*SSiF’ bearing has behind it not only 
unrivalled manufacturing facilities, but a unique 
fund of world-wide experience in the design and 
application of rolling bearings. This experience is 
at your service for the asking, at any one of the 
twenty Skefko Branch Offices in the British Isles 
or at Luton. 
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| Flying for pleasure is also definitely 
| established in the public’s opinion as a 


| very expensive operation, costing several 


| is being considered. 






| aviation could not continue in pros- 

| perity without more executive and 
business flying, working use of aircraft 

| as in aerial photography and spraying, 
and in sporting and pleasure flying. 

| Until very recently attention on the 

| future of the British aircraft industry 
tended to centre on general transport 
aircraft and the big luxury international 

| passenger carriers. In substance this 


of American Capital 
Flowing into Britain 
HE influx of United States investment | has not changed, although Pressed Steel 


into Britain since 1945 has brought | through its Beagle subsidiary has now 
new ideas to the manufacturing indus- | Put increased capacity behind the light 
tries and materially helped to improve | @itcraft industry in Britain. 


the employment position in the develop- ‘ 
ment areas, particularly in Northern | Lively Industry 


Ireland. 
Returning from a recent eleven city 
tour in Canada and the United States, 


| The Air League committee laid it 
| down that a healthy general aviation 
| movement needed a lively light aircraft 


Mr. John Rodgers, the Parliamentary | industry, an enlightened public attitude 


Secretary to the Board of trade, has | towards air traffic regulations, adequate 
said that he sees every prospect of the | airfields and radio stations and an 


rate of this investment increasing in the 
next year or two. In bringing new tech- 
niques to industry, in stepping up 
demand for labour particularly where 
that demand is rather thin, and in 
adding to the total of work wanted 
from the engineering industries in 
general, the development of American 
financed companies in Britain is full of 
advantages. 

There are those who argue that when 
British companies are acquired by US 
interests something of their develop- 
ment potential for the future is lost to 


Britain; that in conditions of a con- | 


traction in world trade these would be 
the first to take the cuts. 
As things are developing at present, 


these are unreal views. The total of | 


world exports in manufactures goes on 


expanding, any American owned sub- | 


sidiary will be as keen as the next firm 
to increase its share. Backed by the 
larger research budgets of the US home 
concerns, and their world-wide sales 
organisations, the chances are that such 
firms will go ahead rapidly. 

At the beginning of the year United 
States investment in Europe had reached 
$5,300 million. The United Kingdom’s 
share was $2,745 million. The total in 
the Common Market states was $2,194 
million. In the year 1959 taken by 
itself the rate of US investment in 
Britain was still greater, $727 million, 
than in the Common Market, $286 mil- 
lion. 

Mr. Rogers included among the 24 
well-known firms who were seriously 
interested in coming to Britain, repre- 
sentatives of electronics, petrochemicals, 
clothing and heavy engineering. 

This may well warm up even further 
the competition in industry, to the 
advantage of all concerned. 


Encouraging Flying 
for Private Pleasure 


The idea of flying as a pleasure in itself 
is one that is not much exercised in the 
United Kingdom. It may be that the 
area of so small an island, and one cut 
into still smaller ‘pieces by the special 
Airways used by the airlines, is just not 
one in which private flying has been 
thought to be reasonably safe, much less 
to be fun. 


‘active flying and gliding club move- 
| ment. 

| This still leaves unsolved the problem 
of where to pursue the hobby. Since 
the war people have taken in their 
thousands to small boats as a relief to 
| the busy pressures of the working week 
jand the rigours of the roads. But 
| already there is insufficient space in the 
| coastal harbours and along the rivers 
| and estuaries. 

| Such a development in the air would 
| be unacceptably dangerous, and much 
| more easily reached. 

This does not mean that there is not 
room for improvement, if not to the 
| American standards of personal flying. 
| The United States has 65,000 aircraft 
in the general aviation section, France 
| has 2,910 and Britain only 890. But it 
is fair comment that the population 
| density of France is much closer to that 
| of the United States than to that in 
| Britain. There is also in Britain a far 

greater compactness of the industrial 
| areas. 


| Department 


The Air League committee makes the 
| point that there should be a small de- 
| partment in the Ministry of Aviation 
| looking into the needs of general aviation 
| and advising the Minister on its growth 
and interests. If it is hardly logical to 

expect a Government department to be 
| father to the growth of anything so 
| highly individualistic as personal flying, 

it is possible that such a body could 
| prevent the decimation of private fliers’ 
| facilities that is at present driving their 
| cause backwards rather than allowing 
| progress. 

This supposes that the members of 
the department did not become con- 
| vinced of the strength of the arguments 
for restricting possible encroachment on 
the safety arrangements made for the 
civil airlines and the service users. 

But Britain is almost unique in its 
close concentration of people, business 
headquarters and factories. Nobody is 
suggesting that American private flying 
is done around New York. It is the 
countries of great distance between a 
headquarters and its subsidiaries where 
flying saves executive time, and also 
spreads out the airline channels and 
leaves space for private flying. 
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| Such countries are the great majority. | Credit Guarantee Aid 


It is much more likely that the Prime 
Ministers of the many new African 


; 


. : , - : neg 
| pounds an hour at least. And involving | states will have their own private aif- | For jong enough the British Govern- 


| four figure costs if owning an aircraft | craft, and need them, than that the | ment has urged industry on to do better 


to British Exporters 


| same benefits will be given to the chair- | in the export markets and when com- 


| far more money than the new states. 


The recent report of a committee of | ment of British county councils, even | petitors have 
| the Air League declared that British | if the counties have as many people and | 


scooped the orders by 
offering longer credit terms has met 
appeals to do something to help by 


| In Australia, Asia, the Middle East, | ,jinting out that it 
| and in the United States and Europe | Portine'a eredit race. 


| there is a substantial export market 
| from which British light aircraft could 
| usefully take a share. 


of Scrapping Ships or 
Fewer Shipyards 


Sir Nicholas Cayzer, the British and 
Commonwealth Shipping Company’s 
chairman, ventured the suggestion at 
the James Watt dinner in Glasgow that 
perhaps we had too many shipyards 
and too many engine builders. Another 
side of the coin, and one of greater 
certainty, is that the world has too 
many ships, especially old ships. 

Shell Tankers have given an excellent 
example to other shipowners by deciding 
to scrap 20 tankers, a 350,000 ton fleet 
in their own right. These vessels, 
none of them more than 16 years old, 
were described at the Serenia launching 
ceremony, by the Shell Tanker chair- 
man, Mr. H. Wilkinson, as good ships, 
but that is not the main point. 


Five Year Wait 


If other owners would follow the 
Shell lead the most effective use of the 
supertankers, of which the 65,000 ton 
Vickers-Armstrongs built Serenia is an 
outstanding example, would be more 
swiftly reached. 

For the time being the Serenia will 
have to come through Suez partly laden. 
Not until the next canal improvement 
scheme, at least five years off, will the 
new Shell tanker be able to carry her 
full 16 million gallon capacity at a full 
draught of 42 ft 6in. Until then it is 
expected that she will take on the rest 
of her cargo in the Eastern Mediter- 
ranean. 

Even if a significant amount of sup- 
port for the Shell scrapping programme 
were to materialise, those with orders to 
| place would certainly be “ shopping 
around ” the world’s shipbuilders with 
the closest attention to prices, delivery 
dates and design. 


Cost and Quality 


In this context the British and Com- 
monwealth chairman’s statement that a 
need exists for a development team in 
every shipyard and engine works 
| incorporating men of specialised experi- 
| ence in the industries contributing to the 
| needs of the shipbuilders, has perhaps 
| more of urgency than at first appears. 
| Sir Nicholas drew on the experience 
of his own company when he said the 
aim was for such teams, free from 
routine functions of the yards, to pro- 
duce coordinated designs embodying 
the most recent research and develop- 
ment results. Bringing in the air 
conditioning men, the heat insulation 
specialists and others right at the start 
is, after all, common enough practice in 
the aircraft companies. 

Unless the Shell pioneering effort in 
scrapping is widely followed, the length 
of life of their product will go on 
telling as strongly against the ship- 
builders as the speed of aircraft replace- 











ment helps the aviation industry. 








The only fault in this worthy view 
was that the starter’s pistol for the race 
had cracked some years ago. 

Mr. Reginald Maudling, the Presi- 
dent of the Board of Trade, has now 
announced that the Export Credits 
Guarantee Department is to be allowed 
to insure credit on longer terms than 
the usual maximum, in particular cases 
where a British exporter has to meet 
competition from an overseas firm offer- 
ing longer credit. Since it is all too 
well known that there are many develop- 
ing nations, themselves natural markets 
for capital goods, that just do not have 
the ready cash for these first steps in 
their industrialisation, this is a welcome 
step that should lead to more flexibility 
in British export efforts for the future. 

There may be a deferred benefit in 
this sort of trade, at present plainly a 
big capital project that is repaid in the 
future is a burden on the country 
executing the contract, but there is also 
the very likely by-product that spares, 
ancillary equipment, other necessary 
goods manufactured by the supplying 
country will be bought in the consumer 
country—and for cash. 


and an Arms Industry 
for South Africa 


With an increasing number of states 
in the British Commonwealth out of 
sympathy with the policies of the South 
African Government, it was presumably 
inevitable that the decision would be 
made to build a local arms indusiry. 
The South African defence minister 
has stated that an investigation is 
going on into necessary steps for setting 
up the manufacturing facilities to make 
the Union independent of overseas 
supplies of almost all basic defence 
weapons, ammunition and equipment. 
Less definite but on a bigger scale is 
the expected review in the next few 
months of Nato defence policy. The 
outcome of equipping the Nato forces 
with Polaris missiles are incalculable. 
The situation arising from the Western 
European nations having nuclear wea- 
pons, and by an international process 
of Keeping-up with the Joneses, handing 
over similar weapons to the Warsaw 
Pact powers, would be one in which the 
tensions of the 1950's would, by com- 
parison, seem like a summer holiday. 


Dollar Shortage ? 

Peace or war apart, a distinct short 
term industrial effect could arise from 
the issue of Polaris missiles to Nato. 
United States “ offshore purchases,” 
Government spending on defence equip- 
ment manufactured in Western Europe's 
factories, has played an important part 
in the balance of trade since the end of 
the war. If the rapid success of the 
United States export drive goes on, 
and if having provided the Nato 
supreme commander with the Polaris 
US defence spending in Europe is 
curtailed, a serious lack of balance in 
trade between Europe and North 
America could develop. 
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Quality Dip Mouldings in Pvc Cost Little 


Low cost and speed of pro- 
duction have been the main 
reasons for success of plastic 
dip moulding. Experience has 
shown where replacement of 
— methods will be worth- 
while. 


D” moulding in pvc is a natural extension of 
the process of dip coating. But in dip 
coating the aim is to obtain good adhesion to 
base articles, whereas the essence of dip moulding 
is to have a coating which can be stripped off. 
Obtaining this is quite easy, for ptfe dispersion 
coatings will withstand preheating temperatures 
of 200°C while yet retaining their inert and 
non-stick surface properties. 

_ The process yields a hollow moulding. Some 
instances for which it has already proved success- 
ful and has completely underpriced equivalent 
mouldings in rubber are shown around this page, 
and key reasons why this success has been 
unqualified are listed in the box. 

Before catching a fast train to Guildford, 
where more information is to be had, do take a 
second look at what is being offered. The 
pyc compound most widely used in dip moulding 
is a soft grade which is highly plasticised. This 
means that chemical resistance is not as good 
as for unplasticised pvc, but properties in this 
respect still approach those of neoprene rather 
than natural or GRS rubbers, especially in oil 
resistance. The process is not intended to offer 
replacements for all plastic and rubber mould- 
ings, but within compass of pvc’s limitation on 
nearly-perfect chemical resistance and a uniform 
wall thickness with tolerances of plus or minus 
5 per cent, there are still many applications where 
speed and cheapness of manufacture, and avoid- 
ance of difficult split moulds, will recommend 
the process. 

Simplicity is the keynote of dip moulding. 
It is an outside-coating method so that only 
male moulds are needed. Detail on this surface 
is closely reproduced, while outside corners will 
be rounded, so for some articles the dip moulding 
is turned inside-out to obtain exterior detailing; 
exterior beads can also be obtained only in this 
manner. 

A little thought on mechanics of the process 
will reveal which designs will come out best. 
The male mould with its non-stick coating is 


Properties of Dip-Moulding Pvc Most Widely Used 





Safe working temperature — 50 to 95°C 
Possible thickness of deposit. . 0-025 to 0°45 in 
Shore hardness 40 to 50 
Abrasion resistance good 
Toxicity very slight 
Flammability . burns 
Tensile strength at 20° C 2,800 Ib per sq. in 
100 per cent modulus of elasticity at 20° C 1,050 Ib per sq. in 


Tensile elongation at break 560 per cent 











A General Comparison of 
Rubbers and Pye for Moulding— 


Natural and GRE rubber have... 
better resilience than pvc 
lower and higher temperature limits; and a 
wider range for any one formulation, unless 
expensive plasticisers for pvc are used 
about 20 per cent lower material cost 


but pve scores on having... 
far superior acid resistance; and oil resistance 
similar to special rubbers like neoprene glossy 
finish unlike the matt finish of rubbers 


and dip-moulding helps pve because... 

tool production is easy, only males being 
required with outside turning 

delivery is fast, derived from easy tool produc- 
tion 

moulding cycles are more rapid 

articles can be made for which split moulds for 
rubber would be impracticably intricate 


hence it all adds up to the fact that... 


dip-moulded articles in pvc cost a half their 
rubber equivalents 











placed in a rack and preheated to temperatures 
between 120 and 200°C, depending on what 
wall thickness is required and what is the shape 
of the article. This is then immersed partly or 
completely into a highly plasticised and thinned 
pvc plastisol which gels on contact with the 
hot mould surface. After a few seconds it 
is slowly withdrawn and allowed to drain, 
followed by curing in an oven, quenching in 
water, removal from the mould, and end trimming 
or separation. 

As with dip coating with paint, the coating is 
thicker on re-entrant corners than on exterior 
ones, and to keep thickness variation down to low 
levels it is wise to keep corner angles greater 
than 90°. Thus with bellows such as shown 
top right there is wall variation, which in this 
instance is acceptable. In the gelling process, the 
solidifying front is quite sharp so that the fluid 
plastisol quickly runs off the coating, but it is 
best to avoid drips from one projection having 
no where to fall but on another surface. It 
should also be appreciated that because the 
lower end of a mould is first-in and last-out and 
suffers drainage from above, it will have a slightly 
thicker wall, but the fact that this is less than 
a few per cent is vouched for by the cut-away 
sections on this page. Last of all, the mould 
has to be withdrawn and this limits maximum 
mould diameter to about three times the final 
aperture diameter in the soft grade of pvc. 
Basic data supplied by Plastic Coatings Limited, 
Guildford, Surrey. 


Manipulator Bellows.—Extending to over 3 ft 
long, this bellows is being sold at a very com- 
petitive price compared with ones in neoprene 
imported from the USA in batches of about a 
hundred and at £25 a piece. The pvc moulder 
has captured the whole order, and had to spend 
only £100 on tool production. The bellows cover 
remote manipulator arms against corrosive 
fumes and liquids. 


Breather Valve.—Sectioning this pvc moulding 
shows up the wall thickness of only ¢ in, which 
is near the practical limit of 0-025 in. It stands 
just over an inch high and is the breather valve 
for a car heater which is being sold in large 
quantities. Note the evenness of wall thickness 
despite the dipping times of only a few seconds. 





Bellows.—These 6 in long bellows are for heavy 
vehicles and have a wall thickness of #5 in with 
5 per cent tolerance. Variation in wall thick- 
ness on inner and outer corners is quite small. 
The moulder quotes prices of 6d each for 5,000 
a week, rising to 64d for 500 a week and 24d 


each for only 50 a week. For the first order 
120 moulds would cost him only £120. 


Transformer Cover.—500 of these transforme; 
covers are being made each week. Could you 
design a split mould for them in rubber? ‘No. 
These are clamped round their top flanges and 
make a waterproof seal on to the leads. Not 
that definition on the internal surface is good. 
corresponding ta contours of the aluminium 
mould, 
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Low Cost Claim 
for Silicon Carbide 


Norton Company in the USA have introduced a 
new form of silicon nitride bonded silicon carbide. 
But although advanced claims are being made for 
its properties it doesn’t seem that this is far out 
of the laboratory stage. 

Perhaps its most important “ property ”’ is 
that of its price which is much lower than 
“‘ previous nitride bonded silicon carbides.” In 
general it is said that the price will run some 
20 per cent higher than most volume-produced 
high temperature refractories at a predicted 
American price of $3-09 a 9in brick. There is 
certainly room for a cheaper version of this 
versatile ceramic, as it has resistance to molten 
non-ferrous metals which is very attractive. 
Refrax material made by the Carborundum 
Company both in America and in the UK sells 
at about 3s 10d a Ib or 41s 6d for a standard 9 in 
brick, which is exactly double that for the silicate 
bonded version known as Carbofrax. 

Properties of Norton’s material are shown 
below. The fired density seems slightly smaller 
than that of Refrax but this may reflect a lower 
content of the nitride. There is no indication 
of whether other properties of Crystolon 63 (as 
Norton have named it) are on test bars made in 
the laboratory or in pilot plant, but it seems 
mechanically attractive. If it behaves like 
Refrax it will have good oxidation resistance up 
to about the 1,300° C mark by formation of a 
siliceous glass on the surface. 


Crystolon 63 Compared with Refrax Refractory 








Crystolon 63 Refrax 

Fired density, gm per c.c. ie 260 2:87 
Modulus of rupture, Ib per sq. in 

oc me i ee 6,400 5,600 

1,450° C 3,800 3,000 





On the other side of the Atlantic there is great 
scope for using these materials for lining alumin- 
ium reduction cells as their conductivity com- 
pared with the carbon refractories presently 
used means that wall thicknesses can be reduced 
and hence capacities increased. Carborundum 
have already seen a lot of development work 
performed on this in aluminium companies 
so naturally Norton are interested in breaking, 
into the happy circle. 

Norton Grinding Wheel Company in the UK 
are not yet making the material, but if their 
American parent company have really discovered 
how to obtain a nitride bond cheaply and by a 
process other than firing in nitrogen, they may 
find it worthwhile to set up in competition with 
Carborundum who are established with facilities 
in the UK for making Refrax articles up to 
14 ft long and in diameters up to 2 ft 6 in. 
Crystolon 63: Norton Grinding Wheel Company 
Limited, Welwyn Garden City, Herts. 

Refrax: The Carborundum Company Limited, 
Trafford Park, Manchester 17. 


Polysulphide Mortar 
Sets Strongly, Quickly 


Polysulphides are becoming widely known as 
two-part cold-curing rubber compounds which 
form a useful basis for sealants and mastics. 
But another use is on the horizon—for improving 
the strength and adhesive properties of mortar. 

When used for refixing and resetting holding- 
down bolts this new concreting material allows 
machinery to be put back into production 
quickly. Repairs to concrete floors and yards 
may also be rapidly carried out. 

Polysulphide mortar is a variation of the poly- 
sulphide adhesives which have been found to 
be able to bond new and old concrete together so 
that the joint has a greater strength than the 
concrete being joined. A great deal of develop- 
ment of this type of material has been carried 
out by the California State Highway Department. 
The composition consists of liquid epoxy resin, 
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liquid polysulphide polymer and curing agent. 
These ingredients are mixed, white filler is 
added, and this is combined with aggregate in 
the ratio of 15 to 1. 

Once mixed the mortar has to be placed into 
position within an hour. Full strength of the 
mortar is reached in about 12 hours at 80° F, but 
by applying heat to the mortar the time for full 
strength may be reduced to about | hour. 

Physical properties of the cured mortar can 
exceed those of Portland cement concrete. 
Tensile strengths range from 1,500 to 4,500 Ib 
per sq. in. Shear strengths after curing range 
from 1,200 to 4,500 Ib per sq. in. This type of 
material is very suitable for securing machine 
holding-down bolts which have to be fastened 
into holes drilled in concrete. It has practically 
no shrinkage and by the application of heat the 
bolt can be stressed very quickly. 

Concrete floors which take heavy traffic can 
also be rapidly repaired. As well as allowing 
traffic to use the floor without a great deal of 
delay, the polysulphide mortar has the advantage 
of making it possible to place thin veneers of 
mortar over slightly sunken areas. Experimental 
work over the last five years has shown that 
polysulphide mortars will withstand continued 
and severe wear for many years. 


Sea-Shore Coal 


The story about to be unfolded does not hold 
the key to breaking the monopolistic grasp of 
the NCB, but it does show that there are some 
advantages in living on an island, even if it is 
part of the UK. Grandfather, seated in his old 
rocking chair up on the North East coast of 
England at places such as Cresswell and Lime- 
burn, passes on to his progeny not details of why 
their coat of arms bears a bar sinister but how to 
get coal for nothing. Just shovel it up from the 
beach. 

Local men in this area make coal collecting 
their full-time occupation. The larger coal is 
sold to the housewife for domestic use. The 





smaller coal and coal dust is sold to a merchant, 
who in turn sells it to power stations. 2s 6d to 
3s a cwt. is the price for the domestic version. 

Apparently there are various reasons for the 
coal being there. Nearby, there is a coalmine 
which deposits its rough stone on the beach. 
The tide comes in and the water lapping at the 
slag heap takes it out to sea, in turn washing it 
back up on the beach further along the coast 
line. It is also believed that coal is washed in 
from seams said to be about 18 in thick. The 
men work to times of the tide, and if there has 
been a heavy sea running, usually there is much 
more coal washed up. It also seems that a north 
east wind brings in more black gold compared 
with a south west wind which foils the unitiated 
by bringing in the coal to another part of the 
beach. 


New Grade of 
Tungsten Carbide 
Machining of steels with Wimet tungsten carbide 


tipped milling cutters has been the subject of 
exhaustive study by Wickman tooling engineers. 
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Preliminary work using cutters tipped with 
conventional steel cutting grades showed quite 
clearly there were several problems to be solved. 
Rate of wear down the flank of blades and 
frequency of thermal cracks must be reduced or 
eliminated, at the same time retaining sufficient 
toughness. Paths of the thermal cracks follow 
a very similar course to those of cracks due 
to hardness indentation or other mechanical 
stresses. The cracks pass most frequently 
through the carbide grain boundaries. Once 
started, extension is not only lengthwise but 
widening is noticeable, particularly at the surface 
near the cutting edge. Wickman concluded that 
the process is clearly one in which carbide grains 
on either side of the cracks are loosened and 
carried away bodily in the stream of metal. To 
resist such action it is necessary to have the 
correct grain structure. 

Carbide grades prepared by Hard Metal 
Tools were tested by Wickman both in this 
country and abroad including applications to 
crankshaft, slot and die block milling. Results 
of the tests confirmed the relationship between 
grain structure, flank wear and thermal cracking 
and from the different materials emerged the 
new grade XL35. 

Just to take two examples from these tests. 
In milling crankshafts at a cutting speed of 
435 ft per min, with tooth load on balance 
weight face 0-0052 in to 0-012 in per rev., and 
tooth load on pin diameter 0-00175 in per rev., 
the flank wear after machining 300 crankshafts 
was just half that of their XL3 grade. 

Similarly there were advantages in slot milling. 
This process generates a greater number of 
thermal cracks than face milling operations. 
Also the band of flank wear is less smooth. In 
this operation two 7in diameter cutters } in 
wide each with 24 teeth were producing slots in 
materials En30 (45 tons per sq. in) and En110 
(65 tons per sq. in). At a cutting speed of 
218 ft per min with a feed of 0-0016 in per rev., 
cutters were normally removed for reservicing 
after machining 500 slots. Performance is now 
established at 1,000 components per reservice of 
the cutter for an average flank wear of 0-0062 in. 
Wickman Limited, Coventry. 


Porous Plastic Filters 
—Now in Ptfe 


Several plastic materials can be made with a 
very fine interconnecting pore structure and are 
therefore useful for filtration media. All the 
processes which have progressed to commercial 
exploitation depend on a sintering mechanism. 
Thus there is porous pvc, known and respected 
under the name of Porvic as one of the more 
effective lead-acid battery separation materials. 
The same company as makes this, Porous 
Plastics Limited, also makes permeable high 
density polyethylene of the Ziegler type by a 
sintering technique and sells it under the name 
Vyon. Polymer Corporation in the USA makes 
porous nylon by a similar process using powder 
of | to 3 micron particle size, compacting in a 
mould at pressures up to 50 tons per sq. in, and 
then sintering at about 250° C. 

Now the most chemical resistant thermoplastic 
material—ptfe—is being sold as a filtration 
element material. This porous form of ptfe is 
what most moulders can make only too easily, 
and makers of the basic polymers spent a lot of 
time in developing grades which would sinter 
easily and avoid porosity. In the Lichfield filter 
element now made by Bound Brook Bearings, 
there seems to be reconciliation to the inevitable 
and a “ homogeneous mass made by an entirely 
new process” is available for filtration. The 
firm must take credit for being able to control 
the pore size to any figure down to 3 microns. 
These filter elements can be manufactured in 
various shapes and sizes but are commonly pro- 
duced in conical shapes which provide maximum 
filtration area when fitted into pipelines. 

Bound Brook Bearings Limited, Stratford House, 
London, WI, 
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Plain Words 


By Capricorn 


Ww” wields power in the world today? Iam 
not thinking of the Presidents and Prime 
Ministers but of the men who in commerce 
and industry have the power to direct and 
change the work and livelihood of the people. 
It is a democratic power, in that it is spread 
widely and its corrupting defect is thereby 
kept under control, but it is nonetheless 
power. An engineer who chooses a par- 
ticular process or machine may initiate a 
series of inter-related decisions which affect 
thousands of people. 

In Britain we have a useful combination 
of three species of power men. They are the 
men of property, the men of personality, 
and the men of intellect. The men of pro- 
perty are the Galsworthian patricians, the 
personal inheritors of family wealth. They 
tend to conserve and to hold fast to that 
which has been inherited from earlier 
generations. It is good that there are such 
men around. Since we all inherit far, far 
more from the past than we can ever hope to 
add in the course of a life, I am all for leaving 
some of the power in the hands of these men. 

I see the men of personality as self-made 
men. They may also have passable intellects, 
and they may eventually aspire to become 
men of property, but by my definition they 
owe their acquisition of power to their 
forceful personalities. Some of the great men 
in this category have known better than 
engineers how to direct engineering. They 
have ordered engineers to do the impossible 
and the engineers have done it. 

The men of intellect need no introduction. 
We are told that they are the elite of to- 
morrow. They are the boys who bask in the 
glories of higher education laid on by the 
State. If they make the mistake of thinking 
that the earth is theirs and the fulness thereof, 
blame the system, not them. 

Blame the system, too, that intellect has 
come to be identified with scholarship. No 
doubt the man with first-class honours has 
proved himself in terms of knowledge and the 
capacity to handle knowledge. Even more, 
he has shown himself able to dispose the 
forces of his memory calmly and profoundly 
in the heat of desperate competition, beneath 
the ticking clock. But a mind too sensitive 
to prevail in such conditions might also have 
some riches to bestow. As might a mind less 
abstract, more direct. 

A personality, patient with integrity, 
blessed with the power of encouragement, 
has surely quite as much to offer. No less, 
perhaps, have men whose wealth and pro- 
perty have freed them from the spiteful 
conflict and left them gentle with affection. 
The lovely past must still be loved by some if 
if it is to help enrich the present. 

It seems to me as wrong to measure human 
worth by intellect as once it was to judge 
men by their income. We must not let 
ourselves be overawed. Give credit certainly 
to brains, but only as a partner in the 
triumvirate of power. 

And somewhere there should be a joker 


to redress the balance. 
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Letters to the Editor 


What the Driver Wants 


Sir, I should be sorry if Dr. J. S. Blair’s stricture 
on “ the horrible indefinite gear change lever on 
the steering column” is taken seriously by car 
designers (ENGNG., 14 Oct. ’60, p. 524). 

Let Dr. Blair have his “* deck change ”’ by all 
means but do retain the steering column change 
for those who prefer it, and improve it if neces- 
sary. One thing I deplore on the general run 
of post-war cars is the absence of a rear blind. 
This device is a boon when driving at night 
and it should certainly be offered as an optional 
extra. 

I agree with Dr. Blair on his criticism of the 
foot dipping switch. Not only is it indefinite; 
quite often it is very awkwardly placed and is, 
I believe, responsible for a lot of “‘ no dipping ” 
incidents. 

Dr. Blair wonders why some design changes 
come about, the reasons for which are not 
obvious to the ordinary car user. Apart from 
those dictated by fashion, the main reason for 
such changes surely is “ease of production.” 
This, of course, is seldom admitted: in fact, 
such changes are quite often put forward as 
improvements. 

A car, like any other engineering product, 
should be judged on its functional merits and 
not on style and appearance, but I suppose this 
is too much to hope for these days. 

Yours truly, 
H. E. LARDGE. 
Burnley, Lancashire, 
20 October, 1960. 


The Sun at Work 


Sir, Mr. J. Hickinbotham’s outburst (ENGNG., 
14 Oct. ’60, p. 500) respecting your article entitled 
“ All Run by Sunshine” (10 June °60, p. 804) 
obviously stems from emotion. 

In common with us all he is associated with the 
current large-scale production systems. Before 
writing such letters, however, he should study 
facts and have the tolerance to realise that other 
sociological systems are both possible and 
probably preferable. 

The simple facts of our case are that: 

1. Holland already produces in commercial 
practice enough food to feed up to three people 
to the acre—See Mr. Colin Clark on “ The 
Earth’s Capacity to Provide Food” (The New 
Scientist, 11 Aug. °60, p. 411). Incidentally one 
high yielding cow to the acre (not two acres per 
cow as Mr. Hickinbotham imagines) is accepted 
as ordinary practice by our British experts at 
the National Institute for Research in Dairying, 
Shinfield, Reading. 

2. The scientists at the Hannah Research 
Station, world renowned for their work on the 
thermal balance of animals, have repeatedly 
established that more than half the calories 
consumed as food appear in the excreta of the 
animal. 

3. Research done at Rothamsted by Dr. 
Skinner has established that one-third of the 
calories occurring in the excreta will appear as 
methane gas as the result of the digestion process. 

4. Intensive food production demands on-farm 
transport of 20 times the weight of the human 
food output in terms of forage and manure, and 
200 times its weight in terms of irrigation water. 
Because distance makes the cost of this on-farm 
transport high, intensive techniques are ruled out 
as uneconomic on all large farms. 

Assuming 6 tons of dry weight per acre there 
will be produced as methane the equivalent of 
120 gallons of petrol—without, of course, deflect- 
ing the yield of human food per acre (Rotham- 
sted claims that the digestion process, by reducing 
the C/N ratio of the manure, improves its 
manurial values). This methane burnt in an 
internal-combustion engine at 25 per cent effici- 
ency will provide for lighting requirements; the 





28 October 1960 ENGINEERING 


exhaust heat from this engine will supply the 
heat needed for cooking. 

The calculations we have done to show that 
there is enough summer solar incidence in tem- 
perate regions and that the heat collected can be 
stored economically in the ground until the 
winter months are so involved that I would 
want better assurance of Mr. Hickinbotham’s 
capabilities as a scientist before discussing this. 
If, however, he is dubious that the ground will 
retain heat over long periods an inquiry to the 
chief engineer of London Transport regarding 
the inability of London’s clay suboil to remove 
heat generated by body metabolism and friction 
may give him the assurance he needs in terms of 
refrigeration capacity installed to take the heat 
away. 

Yours truly, 
MARTIN W. R. CAppPs. 
Heat Husbandry, 
Crowthorne, Berkshire. 
17 October, 1960. 


Sunshine — or Moonshine 


Sir, Mr. J. Hickinbotham, in using the word 
““nonsense’’ when venting his spleen on 
ENGINEERING for reproducing the article “ All 
run by Sunshine,” stands clearly convicted of 
the offence himself by the terms of his letter 
(ENGNG., 14 Oct.’60, p. 500). 

Obviously he has not read the article properly, 
nor apparently has he any knowledge of the sub- 
ject which Mr. Capps, among others in this 
country, has given a great amount of time and 
thought to. 

Perhaps, if Mr. Hickinbotham learned some- 
thing of the subject, then used the three-quarters 
of the “* gas’ which he says is thrown away to 
cook the fish, for which he shows such concern 
in his diet, he might then possibly, for fish is 
good for the brain they say, find he will store up 
enough heat from which he can create enough 
light to illuminate the subject. 

Faithfully yours, 
BRENDA CARTER. 
Petersfield, Hampshire. 
21 October, 1960. 


Concrete Roads 


Sir, Referring to Road Research 1959 in your 
article entitled “‘ Is Too Much Cement Used in 
Road Concrete ?’’ (ENGNG., 30 Sept. ’60, p. 440), 
attention was drawn to two of the full-scale 
experimental roads which had been laid in that 
year by the Road Research Laboratory from 
which conclusions had not been drawn. 

This is, of course, one of the difficulties of 
such experiments, which often require a fairly 
long period between construction and the 
assessment of performance, since the performance 
of sections which fail at a very early date may 
not indicate correctly the differences between 
similar sections which are of approximately 
the right design. For example, in the experiment 
at Whitchurch in Glamorgan, which is con- 
cerned with the mix proportions of lean concrete 
used as a base for an asphalt surfacing, we should 
not expect any defects to occur in the early 
life of the road and, up to the present time. ail 
the sections are in excellent condition. We expect, 
however, that there may be differences in the 
performance of the sections after several years 
under traffic, which will lead to useful recom- 
mendations for future design. 

The other experiment, at Harlow New Town. 
was concerned with the effect of mix proportions 
on the surface finish of a concrete road. [pn 
this case, it is possible to draw conclusions now 
about the riding quality of the different surfaces 
but final conclusions about the effect of mix 
proportions must wait until measurements of 
skidding resistance and the performance of the 
surface under traffic has been measured over 
a number of years. 

Thus it is not possible at the present time to 
recommend an optimum mix for road work. 
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although the experiment made it clear that, 
within the limits of the mixes tested, there was 
no significant difference in the riding quality 
produced in a road constructed with modern 
machinery. 
- Yours faithfully, 

R. H. H. KirkHaM, 

Head of Concrete Section. 
Road Research Laboratory, 
Harmondsworth, Middlesex. 
14 October, 1960. 


Mixing Gases 


Sir, In your journal I have read an interesting 

article about ‘‘ Mixing Gases and Gibbs’ 

Paradox,” written by Dr. P. Chambadal of the 

Electricité de France (ENGNG., 16 Sept. 60, 

p. 398). 

I have studied this problem, too, and published 
some thoughts concerning it in Acta Technica 
Budapest, vol. XXVII, parts 1-2, 1959. I quote 
below some parts of my paper: 

**. . . heat is more than just a disordered motion 
of molecules, a fact that, in lack of a proper 
mechanical viewpoint, was not realised even by 
Clausius (E. Schmidt, Thermodynamik, p. 22, 
Springer, Berlin, 1956). 

Clausius, when formulating his entropy 
equation 

du + pdv 

T 


and using it to analyse such properties of heat 
that arise from its being disordered failed to 
notice that only the member “du” in the 
numerator represented disordered motion 
whereas the other member “pdv”’’ meant 
directed mechanical energy. Since the numer- 
ator of the entropy equation includes a 
member which has nothing to do with dis- 
ordered motion, entropy should be used only 
with circumspection and by no means in 
every case when properties of heat arising from 
disorderly motions are examined and further 
thermodynamical considerations are built up 
(I. Erdélyi, ‘‘ Das Problem von Dalton und 
die Entropie,” Allgemeine Wédarmetechnik, 
Frankfurt, No. 1, 1957).” 

‘It should be mentioned that some authors 
sometimes enlarge the theses of earlier authors, 
reformulate their statements and so use them 
for the construction of further reasonings. 
Gibbs’ theorem furnishes a good example in 
this respect. 

In 1875 Gibbs united Dalton’s theorem of 
partial pressure (1807) with Clausius’ theorem 
of entropy (1852), thus giving rise to his 
theorem according to which the entropy of a 
gas mixture is equal to the sum of entropies of 
all the gases forming the mixture, as if each 
gas filled up the whole space alone (F. BoSnja- 
kovic, Technische Thermodynamik, part 1, 
p. 84, Steinkopff, Dresden, 1948). 

Gibbs thus extended Dalton’s idea of partial 
pressure, i.e., a concept that applied to 
pressure only, also to entropy (J. W. Gibbs, 
Thermodynamische Studien, German edition, 
p. 186, W. Engelmann, Leipzig, 1892. 

Gibbs’ thesis postulates increase of entropy 
and so a loss of work even in the case of a 
mixture of identical gases although a mixture 
of this kind does not mean anything at all. 
It was thus that Gibbs’ theorem gave rise to 
the so-called paradox of Gibbs in the case of 
a mixture of identical gases which is known 
to have puzzled Gibbs himself (J. W. Gibbs, 
p. 198). He explains that there is a sharp 
contrast in this respect between entropy and 
energy. 

A close analysis of the question shows that 
two factors may have been responsible for the 
paradox. One, already mentioned, is that 
entropy cannot be always used as the base of 
further trains of thought, heterogeneous 
members being present in its equation. The 
other factor is that Dalton’s partial theorem, 
applied by its author only to pressure, was 
extended by Gibbs to entropy and formulated 
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differently from Dalton. Gibbs gave the 
following form to Dalton’s theorem: * any gas 
constitutes a vacuum for any other gas’ 
(J. W. Gibbs, p. 186). This formulation is a 
deviation from Dalton’s theorem of partial 
pressure. Obvious as it may have appeared 
at first sight to speak of other partial charac- 
teristics on the analogy of partial pressure and 
to formulate Dalton’s rule as Gibbs did, it 
led to the unapprovable paradox. 

We think that the concept of partial pressure 
ought to be regarded as an auxiliary notion 
for the facility of calculation upon which one 
cannot always base further arguments (I. 
Erdélyi, “‘ Das Problem von Dalton und die 
Entropie.” 

Yours faithfully, 
IstvAN ERDELYI. 
Budapest. 
14 October, 1960. 


Selecting Future Foremen 


Sir, Is it really surprising that it is difficult to 
recruit foremen (ENGNG., 7 Oct. 60 p. 478 and 
14 Oct. p. 505) when we are suffering from a 
nation-wide inability to appreciate the import- 
ance of engineering, and of mechanical engineer- 
ing in particular? 

Underlying the comments of many of your 
correspondents is the fact that, peculiarly in this 
country, the manufacturing side of the engineer- 
ing industry lacks the status which is due to it 
as the basis of the whole of our industrial effort. 
This is due to a variety of causes, some of which 
were dealt with in admirable fashion by Sir Eric 
Ashby in his Technology and the Academics 
(Macmillan, 1958). He showed that the practical 
side of life has been non-U in Britain for cen- 
turies, and he showed, too, how in other countries 
the higher status of the engineer was established 
over a century ago, ironically enough in response 
to the lead established by Britain at the 1851 
Exhibition—a lead which we soon lost. 

Today, the situation is worsened by the 
emphasis upon the more superficially attractive 
and more narrowly specialised and, in fact, 
“‘easier”’ activities coming under the general 
heading of science and, in the engineering field, 
of research, design, development, work study, 
and the like. This narrow specialisation, again, 
is peculiarly British. 

The engineer is concerned with the conversion 
of raw materials into useful products by the 
ingenious use and application of machines, men 
and money. In this he differs from the scientist, 
who is not so concerned with the human content 
of the problem. From this aspect, too, we see 
that the good foreman is required to be more 
of a real engineer than perhaps anyone else in 
the organisation. (See Mr. J. R. Bergne-Coup- 
land’s comment ENGNG., 7 Oct.) 

This is appreciated so much better in the 
United States, where there are many firms which 
are doing precisely what is recommended by 
some of your correspondents—insisting upon a 
spell as foreman as an essential step towards 
higher management. In the United States too, 
there is a considerable measure of lateral move- 
ment; from research to works management, for 
instance. Such a movement is extremely rare in 
this country, except perhaps in the more highly 
technical branches of the process and electronic 
industries. 

It is small wonder then that we find a higher 
percentage of successes among men in the 
Higher National Certificate stream, who have 
been familiar from the outset with the human 
side of industry. But even this more promising 
material is seldom available as foremen, for the 
many reasons brought out by your survey. 

What then must be done? I feel, Sir, that the 
essential step is to raise the status of the engineer 
in this country, and to spread an awareness of the 
fundamental importance to the whole of our 
economy of an efficient and well-staffed mechani- 
cal engineering industry. The following are 
suggested as the means to this end:— 
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(1) Continue your own efforts to obtain a 
better understanding of the word “ engineer,” 
and of the fact that true engineering, that is, the 
effective utilisation of materials, men, machines 
and money, is an art, for which the so-called 
“* sciences ’’’ of management, work study, plan- 
ning, ergonomics and the rest, can never by a 
complete substitute. 

(2) Realising that universities and technical 
colleges, as they stand today, can only teach the 
scientific or technological content of engineering, 
strive to effect a close integration between indus- 
trialists and educationalists. There are far too 
many professors and lecturers whose knowledge 
of industry is based upon a two-year graduate 
apprenticeship, visits by the recruiting officers 
of the largest firms, and the advertisements in the 
better Sunday newspapers. It is not surprising 
that they will not encourage their students to 
become foremen. 

(3) Let the professional institutions turn fiom 
their increasing interest in narrower and more 
specialised technical problems towards the wider 
and more fundamental aspects of the art of 
engineering, and so give an overdue and much 
needed lead to the country as a whole. 

Engineering foremen need to be engineers, in 
the correct sense of the title. Establish the status 
of engineers, and the problem will largely solve 
itself. 

Yours faithfully, 
FRANK NIXON, 
Duffield, Derbyshire. 
21 October, 1960. 


Sir, It seems to me that, in your first report on the 
selection of future foremen, sights have been set 
too high (ENGNG., 7 Oct.). 

Primarily, the foreman is a practical man in 
charge of more or less specialised work on the 
shop floor. It is wrong to expect him to overlap 
the function of management. We should not 
expect men to be qualified as managers and yet 
keep them on the shop floor. 

Maybe some firms might find it advantageous 
to regard the chargehand as the highest rank on 
the shop floor and promote their foremen to 
assistant works managers. 

This is not generally a good idea because 
management should be so good that the foreman 
can be left to his primary function as a practical 
man concerned as little as possible with policy 
and management. ; 

In conclusion, I suggest that the difficulty in 
finding candidates can be due to management 
failing in their job and asking too much from 
the foreman. 

Yours truly, 
L. W. FiL~more, 
Managing Director. 
Jackson Brothers (London) Limited, 
Waddon, Surrey. 
11 October, 1960. 


Difficulties of Translation 


Sir, Mr. W. D. Arnot’s note “ Technical Titles 
Need Careful Translation” (ENGNG., 30 Sept. 
60, p. 462) on the difficulties of translation 
contains a real point—but it is very bad! His 
third example is entirely unambiguous to anyone 
who understands control theory—and his other 
two as ambiguous in German (!), so how can 
the translator cope? 

Yours faithfully, 

D. B, WELBOURN. 

Engineering Laboratory, 
University of Cambridge. 
5 October, 1960. 


Events in Advance 


Fluid Sealing 


A WIDE range of topics is to be discussed at an 
international three-day meeting on fluid 
sealing, which is being organised by the British 





















Events in Advance 





Hydromechanics Research Association at Gros- 
me Hall, Ashford, Kent, on 17 to 19 April, 
The Association are now inviting papers for 
the conference and state that while the choice 
of subject and the manner in which it is to be 
dealt with will be left entirely to authors, it is 
undamental 


Topics with which it is proposed to deal will 

lude liquid seals for both rotating and recipro- 
cating shafts, such as packed glands, radial-face 
and , lip seals, preformed rubber- 
based packings, and O-rings and similar seals; 
both positive and labyrinth types of gas seals; 
and sealing materials. Under the last-mentioned 
headi ‘it is intended to deal with the properties 
of pa for stuffing-boxes, of rubber-based 
— and rings, and of materials for radial- 
ace seals. 


There will also be a miscellaneous section, the 


. . 


temperature, sealing of two-phase fluids, thin- 
film theory and high rates of shear, and static 


There will be a registration fee of three guineas, 
a set of papers will be obtainable for three 
guineas, and accommodation at Ashford is 
expected to cost about £6 a head. Further 
details may be obtained from Mr. H. Stephens, 
information officer, the British Hydromechanics 
Research Association, South Road, Temple 
ong Harlow, Essex, or by telephoning Harlow 


Exhibitions 
and Conferences 


Management Ratios and Interfirm Comparison, Half- 
Day Conference.—Thurs., 3 Nov., at the Federa- 
tion of British Industries, 21 Tothill Street, London, 
SWi. Commencing at 2.30 p.m. Organised by 
the Harrow and Wembley Productivity Associa- 
tion, in conjunction with the Centre for Interfirm 

nparison. Apply to Mr. A. G. Sells, Industrial 
t, Kodak Ltd., Harrow, 
Middlesex. Telephone: Harrow 4380. 
Sports Trade F; 


air, British.—Mon., 7 Nov., to Thurs., 
10 Nov., at Berner’s Hotel, London, WI. Organ- 
ised by the Federation of British Manufacturers of 
Sports and Games Ltd., Panton House, 25 Hay- 
market, London, SW1. Tel. WHitehal! 5845. 
Die Casting Exposition and —Tues., 8 Nov., 
to Fri., 11 Nov., at the Detroit Artillery Armory, 
West 8 Mile Road, Detroit, Mich. Organised by 
the Society of Die Casting Engineers, 19382 James 
Couzens Highway, Detroit 35, Mich., USA. 
Surfaces for Heat Transfer with Clean 
Gases, Symposium on the Use of.—Wed. and 
Thurs., 9 and 10 Nov., at the Institution of Mech- 
anical Engineers, London. Sponsored by the 
Institution’s Nuclear Energy Panel. Registration 
required. Apply to the secretary, Institution of 
Mechanical — 1 Bir e Walk, St. 
aes Park, ndon, SWI. Tel. WHitehall 


. 


Meetings and Papers 
Association of Supervising Electrical Engineers 


LONDON Tae 
“ ‘ a." by D. W. Ackery. South East 
London Branch. Eltham Green School, Queenscroft Road, 
Eltham, SE9. Tues., | Nov., 7.45 p.m. 


British Institution of Radio Engineers 
LONDON 


“Radar: Pulse or Continuous Wave?" Discussion. Radar 


Group. London School of Hy and Tropical Medicine, 
K Street, WCI. Wed., 2 Nov., 6.30 p.m.* 
ALVERN 

aap ' Scanning,” by Professor D. G. Tucker. 


Sector 
South Midlands Section. Winter Gardens, Malvern. Thurs., 


3 Nov., 7 p.m. 
ANC 
me Video Tape Recording,” by P. Denby. North Western Sec- 
tion. College of Technology, Manchester. Thurs., 3 Nov., 
7 p.m. 
Combustion Engineering Association 
RDEEN 
amie A Boiler House”: (1) “Research by the 


Coal Utilisation Research Association,” by G. G. Thur- 
ear “ Instrumentation and Control,” by R. F. Hirsh; 
7 the User,” by Alan Wilson. Giou- 
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cot minatins Engincering Society 


“ Ship Lighting: Perils and Pr for the Lighting Engi- 
neer,” by J. T. Grundy and C. H. Vaughan. Leeds tre. 
Institute of Technology, Bradford. Mon., 31 Oct., 7 p.m. 


ag Pty Photograph by R. W. U Edinburgh 

* Lighti ‘or y,” by R. W. Unwin. in’ 

Centre, YMCA, 14 South St. Andrew Street, Edinburgh. 
Wed., 2 Nov., 6.15 p.m. 


Institute of Metals 
LO 


NDON 
“ Long Term C: Tests: A Discussion of Recently-Expressed 
Reviews,” by Dr. N. P. Allen. Royal School of Mines, Prince 
Road, SW7. Thurs., 3 Nov., 7 p.m. 
OXFORD 
“ Protective Metal Coatings from the Vapour Phase,” by 
L.W. Owen. Oxford Local Section. Cadena Café, Corn- 
market Street, Oxford. Tues., 1 Nov., 7.15 p.m. 


Institute of Petroleum 

“ Applied Petroleum Research on a Vehicle Dynamometer,” 

by J. Tubman and J. F. Menger. Wed., 2 Nov., 5.30 p.m.* 
Institute of Refrigeration 


i Commander W. R. Sinclair. 
Thurs., 


LONDON 


LONDON 
Presidential Address, by Engineer 
Institute of Marine Engineers, 76 Mark Lane, EC3. 
3 Nov., 5.30 p.m.* 


Institution of Civil Engineers, 

Institution of Electrical Engineers and 

‘ Institution of Mechanical Engineers 
“ Training of Oversea Graduate Engineers, with Particular 
Reference to the Scholarship Scheme of the Federation of 
British Industries,” by W. Abbott. Institution of Electrical 
ineers, Savoy Place, Victoria Embankment, WC2. Thurs., 
3 Nov., 5.30 p.m.* 


Institution of Civil Engineers 
LONDON 


Presidential Address, by Sir Herbert Manzoni. Tues., 1 Nov. 
5.30 p.m.* 


Institution of Electrical Engineers 
BIRMINGHAM 
“A Survey of Street Lighting and Its Future,” by W. R 
Stevens and H. M. Ferguson. South Midlands Centre. 
James Watt Memorial Institute, Great Charles Street, Birming- 
ham 3. Mon., 7 Nov., 6.30 p.m.* 
LEEDS 
“A New Form of Crane Hoist Control Using a 3:1 Pole- 
Changing Induction Motor,” by Dr. O. I. Butler and Dr. V. 
Ahmad. North Midland Centre. Leeds and County Con- 
serviative Club, South Parade, Leeds 1. Tues., 1 Nov., 
6.30 p.m.* 


Institution of Engineering Designers 
LONDON 
oe igh-Quality Materials in Modern Light-Engineering Prac- 
tice,” by E. 1. Brimelow. Thurs., 3 Nov., 7 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 


“ Lighting for Ships,”” by T. Grundy. Joint meeting with the 
Glasgow Centre of the Illuminating Engineering Society. 
Thurs., 3 Nov., 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
LEICESTER 
“Economics of Space Heating,” by P. F. Leivers. East 
Midlands Branch. College of Technology, Leicester. Wed., 
2 Nov., 6.30 p.m. 
LIVERPOOL 
“ Background to the Industry,”” by B. A. Hodges. Liverpool 


Branch. Exchan Hotel, Tithebarn Street, Liverpool. 
Tues., 1 Nov., 6.30 p.m. 

NEWCASTLE UPON TYNE 
“ Noise in Ventilation Systems,” by B. B. Daly. North East 


Coast Branch. Neville Hall, Westgate Road, Newcastle upon 
Tyne. Tues., 1 Nov., 6.30 p.m. 


Institution of Mechanical Engineers 
LONDON 


“* Rolling Bearing Problems: Is There a Need for Fundamental 

R h?” Di i Joint meeting of the Applied 

Mechanics and Lubrication Groups. Mon., 31 Oct.. 6 p.m.* 

ABERDEEN 
“ Direct Conversion of Heat to Electricity,” by P. D. Dunn. 

Scottish Branch. Robert Gordon’s College, Aberdeen. 

Fri., 4 Nov., 7.30 p.m. 

EDINBURGH 

“ Direct Conversion of Heat to Electricity,” by P. D. Dunn. 

Scottish Branch. North British Hotel, Edinburgh. Wed., 





“ Direct Conversion of Heat to Electricity,” by P. D. Dunn. 
Scottish Branch. Royal College of Science and Technology, 


G w. Thurs., 3 Nov., 7.30 p.m. 
LINCOLN 


“ Quality in Engineering Manufacture,” by F. Nixon. East 
Midlands Branch. Technical College, Lincoln. Thurs., 


“The Application of Pneumatic Equipment to the Centralised 


Control of Compressors,” by E. N. Martin and T. W. Wilkin- 
son. Yorkshire Branch. University, St. George’s 
Square, Sheffield. Wed., 2 Nov., 6.30 p.m. 


Institution of Plant Engineers 
LONDON 


“ Municipal Engineering Services,” by A. F. Holt. 
Society of Arts, John Adam Street, Adelphi, WC2. 
1 Nov., 7 p.m.* 

PETERBOROUGH 

“* Development of Smokeless Fuels,” by J. Owen. Peterborough 
Branch. White Lion Hotel, Church Street, Peterborough. 
Tues., 1 Nov., 7.30 p.m. 

SOUTHSEA : 

“Use of Television in Industry,” by F. L. Valder. Southern 
Branch. Wed., 2 Nov., 7.30 p.m. 


Institution of Production Engineers 
BEDFORD “ : 

“ Trends in Metallic Materials During the Next Decade,” by 
Dr. N. P. Inglis. Luton Section. Offices of W. H. Allen, 
Sons and Co., Ltd., Queen’s Works, Bedford. Tues., 1 Nov., 

7.30 p.m. 

ILFORD : 
“ Metal Box Production,” by R. E. Geeson. South Essex 
i liford Conservative Club, 42 High Road, Hford. 


Royal 
Tues., 


Wed., 2 Nov., 7.30 p.m. 
NOTTINGHAM 2a" 
“ Tractor Design and Production,” by H. Ashfield. Nottingham 
Section. Reform Club, Victoria Street, Nottingham. Wed., 
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Institution of the Rubber Industry 
CARDIFF a is 
“Rubber Technology”: Discussion. South We'es an 
Monmouthshire Section. Royal Hotel, Cardill. Mon., 
Nov., 7.30 p.m. 
Institution of Structural Engineers 
BELFAST 


“ Design and Construction of a Factory,” by Harold Cunning- 
ham. Northern Ireland Branch. Civil Engineering Depart- 
ment, David Keir Building, Queen’s University, Belfast. 
Tues., | Nov., 6.30 p.m. 
LIVERPOOL Ben tt . 
“ Foundations, with Particular Reference to Piling, by F,R 
Bullen. Merseyside Panel. New Civil Engineering Building, 
Brownlow Hill, Liverpool. Thurs., 3 Nov., 6.30 p.m. 
MANCHESTER 


“Some Recent Researches on Steel Framed Structures,” by 
Engineers 


J. G. Nutt. Lancashire and Cheshire Branch. 
Club, Albert Square, Manchester. Tues., 1 Nov., 6.30 p.m. 
Junior Institution of Engineers 
LONDON 


Film Evening. Fri., 4 Nov., 7 p.m.* 
Newcomen Society 
LONDON 


“The Talyllyn Railway,” by L. T. C. Rolt. Wed., 2 Nov., 
5.30 p.m. 


North East Coast Institution of Engineers and 
Shipbuilders 


NEWCASTLE UPON TYNE 
“Sir Claude D. Gibb, Engineer,” by Dr. A. T. Bowden. 
Parsons Memorial Lecture. Literary and Philosophical 
Society, Newcastle upon Tyne. Fri., 4 Nov., 6.15 p.m 


North East Metallurgical Society 
MIDDLESBROUGH 
“* Modern Developments in Steelmaking,” by Dr. J. Pearson. 
Cleveland Scientific and Technical Institution, Corporation 
Road, Middlesbrough. Thurs., 3 Nov., 7.30 p.m. 


Royal Institution 
LONDON 


“Very Fast Chemical Reactions,” by Professor G. Porter. 
Fri., 4 Nov., 9 p.m. 


Royal Meteorological Society 
LONDON 


“ The Stratosphere,” by Dr. A. W. Brewer. 
5.30 p.m.* 


Sheffield Metallurgical Association 
SHEFFIELD 
“The Direct Reduction of Iron Ore and Its Future in Steel- 
making,” by J. Mackenzie. BISRA Laboratories, Hoyle 
Street, Sheffield. Tues., 1 Nov., 7 p.m. 


Society of Chemical Industry 
GLASGOW 


“ Melting and Freezing,” by Professor A. R. Ubbelohde. 
Charles Tennant Memorial Lecture. Royal College of 
Science and Technology, George Street, Glasgow. Fri., 
4 Nov., 6 p.m. 


Society of Instrument Technology 
FAWLEY 


* Automation in the Post Office,” by W. S. Roddis. Fawley 
Section. Administration Building, Esso Refinery, Fawley. 
Fri., 4 Nov., 5.30 p.m. 

LOUGHBOROUGH 

* Instrumentation in Biophysics,” by F. A. Glover. East 
Midland Section. College of Further Education, Greenclose 
Lane, Loughborough. Thurs., 3 Nov., 7.15 p.m.* 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


Wed., 2 Nov., 


Association of Supervising Electrical Engineers, 23 Bloomsbury 

Square, London, WC1. (LANgham 5927) 

British Institution of Radio Engineers, 9 Bedford Square 

London, WCl. (MUSeum 1901) 

Combustion Engineering Association, 70 Jermyn Street, St 

James's, London, SW!. (WHitehall 5536) 

Illuminating Engineering Society, 32 Victoria Street, London, 
‘Wl. (ABBey 5215) 

Institute of Metals, 17 Belgrave Square, London, SW! 

(BEL gravia 3291) 

Institute of Petroleum, 61 New Cavendish Street, London, W!. 

(LANgham 3583) ‘ 

Institute of Refrigeration, New Bridge Street House, New 

Bridge Street, London, EC4. (CENitral 4694) 

Institution of Civil Engineers, Great George Street, London, 

SW1. (WHltehall 4577) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 

ment, London, WC2. (COVent Garden 1871) 

Institution of Engineering Designers, 38 Portland Place, London, 
. (LANgham 8847) se 

Institution of Engineers and Shipbuilders in Scotland, 39 Fim- 

bank Crescent, Glasgow, C2. (Central 5181) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 

Square, London, SW1. (SLOane 3158 

Institution of Mechanical Engineers, | Birdcage Walk, St. James's 

Park London, SW1. (WHtehali 7476) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London. 

SWI. (SLOane 0469) 


Institution of Production Engineers, 10 Chesterfield Stree 
London, WI. (GROsvenor 5254) 

Institution of the Rubber Industry, 4 Kensington Palace Garde 
London, W8. (BAYswater 9101) 

Institution of Structural Engineers, 11 Upper Belgrave Streer 
London, SWI. (SLOane 7128) 

Junior Institution of Engineers, Pepys House, 14 Rochester R 
London, SW!. (VICtoria 0786) 


Newcomen Society, Science Museum, Exhibition 2 
SW7. (KENsington 1793) 

North East Coast Institution of Engineers and Sthipbujice 
Bolbec Hall, Newcastle upon Tyne 1. (Newcasi 
North East Metallurgical Society. Apply to M, 
35 Central Avenue, Billingham, Co. Durham 
Royal Institution, 21 Albemarle Street, London 
Park 0669) ; ge z 

Royal Meteorological Society, 49 Cromwell Ro 
sington, London, SW7. (KENsington 0730) 
Sheffield Metallurgical Association, 64 Crescent P 
(Sheffield 52865) 

Society of Chemical Industry, 14 Belgrave Squ 
(BEL gravia 3681) 

Society of Instrument Technology, 20 Que 








of 
, 102 Union Street, Aberdeen. Wed., 2 Nov., 


2 Nov., 7 p.m. 


London, W1. (LANgham 4251) 
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Special Article 





Britain and the European Atomic Forum 


By Aldo Cassuto 


independently of the Six and 
Seven, Atomic Industrial For- 
ums may play an important 
part in European technicaland 
economic cooperation. The 
time seems favourable for 
such initiative. 


RIVATE capital has been invested in the 
nuclear industry, only where there has also 
been adequate direct Government assistance. In 
Britain this process has been helped by an 
extensive programme of nuclear power plant 
construction sponsored by the Government and 
carried out through the Central Electricity 
Generating Board. Economy of scale has been 
progressively introduced in the execution of this 
programme, and generation costs in the latest 
projects (Dungeness and Sizewell) are likely to 
achieve the 30 per cent reduction contemplated 
in the original 1955 estimates. But the capital 
investment for a 500 to 550 MW nuclear plant is 
at present too high to encourage foreign buyers 
from the economically backward countries. 


ROLE OF ATOMIC FORUMS 


In 1952 the Atomic Industrial Forum was 
created in the United States with the object of 
keeping before the public eye the economic 
aspects of an industry which, for strategic reasons, 
claimed the outlay of large sums of public money 
unaccompanied by adequate publicity. This 
reticence was justified on security grounds which 
have now largely disappeared. The new organis- 
ation received willing assistance from private 
interests and from public bodies, and its journal, 
The Memo, has won a national and international 
reputation. The Forum meetings supplied an 
authoritative platform for the discussion of 
economic, social and technical problems con- 
nected with the civil uses of atomic energy, thus 
preparing the ground for congressional inquiries, 
the latest of which has resulted in a much-awaited 
report on the present unsatisfactory state of 
United States atomic exports. 

Only recently has the American example been 
followed by several countries in Continental 
Europe, generally where nuclear development is 
at an early stage. But it is evident that in each 
case some strong reasons have created a demand 
for information on nuclear power developments, 
inasmuch as they may influence national 
economies as a whole and affect international 
relations. 

It is significant that the Euratom treaty giving 
birth to an association of the Six for the develop- 
ment of nuclear energy was signed in March, 
1958, at the same time and with the same diplo- 
matic ceremonial as was the main Common 
Market treaty, a document of paramount 
political importance. It was followed shortly 
afterwards by the publication of the well-known 
Three Wise Men’s report which contemplated 
the creation of a vast nuclear power station 
network on the continent of Europe; this report 
was widely welcomed in Europe as a fitting re- 
sponse to the general conviction then prevailing 
that a world scarcity of conventional fuels was 
to be expected in the near future. 

As those ominous forecasts faded away, the 
report was quietly dropped. But the belief 
remained intact that the Windscale and Calder 
Hall experiments of 1955 to 1957 had opened 
a new era in industrial power generation. 

This background goes a long way to explain 
why “Forums” in France, Belgium, Italy, 
Holland and Luxembourg were formed and why 
quite recently Foratom (Forum Atomique 
Europeen) was founded in Paris. This body 
linked together the forums of the Common 
Market, plus that of Switzerland, with the object 
of providing “ a meeting place for all the cultural, 
scientific, economic and industrial exponents 


interested in the development of nuclear 


energy for peaceful uses.” 

Since the Wise Men report was pigeon-holed, 
the principle of European cooperation in the 
development of atomic energy for peaceful uses 
needed strengthening in order to achieve a better 
bargaining position towards the three paramount 
nuclear powers, for the following reasons: 

(1) The USA-Euratom treaty based on the 
“Atom for Peace” programme has produced 
little result and only one practical arrangement 
under this scheme has been put into effect, 
namely, the supply of the initial fuel charge for 
the Italian nuclear power station now being built 
by SENN on the Garigliano River near Naples. 

(2) British atomic industry, while convinced 
that continental Europe may eventually provide 
the best markets for nuclear power plant exports, 
has not evolved the type of power station of 
moderate size and capital cost currently required. 
Even if such stations are not competitive at the 
present stage of depressed conventional fuel 
prices, they would at least meet the Continental 
industry’s undoubted desire to improve its own 
position in the technical development of power 
reactors and fuel elements. Britain’s lead in 
gas-cooled reactors has proved adequate vis-a-vis 
the American industry, while European coopera- 
tion in the high-temperature Dragon reactor 
project sponsored by OEEC is a promising 
long-term asset for the British and European 
industry as a whole. German and Italian indus- 
tries seem to be interested also in shorter-term 
research on the organic moderated reactor, which 
is cheaper to build and easier to export to under- 
developed countries, and at the same time adapt- 
able to marine propulsion. In this latter field 
no attractive project has so far come from the 
British side and the “ organic reactor pro- 
gramme ”’ now under way in Milan is carried out 
on strictly American lines. 

(3) No help from the Soviet Union is expected 
or wanted in Western Europe while the cold war 
lasts, but any direct Soviet advance to the 
underdeveloped countries in the field of nuclear 
industry is bound to be considered a setback for 
future international atomic trade. 


COOPERATIVE BARGAINING 


During the last two years agreements on the 
exchange of information on fast breeder reactors 
and on advanced gas-cooled reactors have been 
reached between the United States Atomic 
Energy Commission and the United Kingdom 
Atomic Energy Authority. These cooperative 
measures represented a partial victory against the 
scientific and technical watertight-compartments 
system, which has prevented much more rapid 
progress in the economic use of nuclear energy by 
the Western Powers. But the American and the 
British nuclear industries are still largely divided 
by keen competition, which is attenuated only 
by the gradual realisation of common difficulties. 
The UKAEA concentrates its efforts on the well 
defined field of the gas-cooled graphite-moder- 
ated reactors (with a major sideline in the experi- 
mental operation of the Dounreay fast breeder). 
Yet in spite of this high degree of specialisation 
only one nuclear power station is now being built 
on the Continent under British supervision (at 
Latina, near Rome). On the other hand Italy, 
in her bid to gain experience in operating at least 
two other types of nuclear power reactor, is 
having one boiling-water and one pressurised- 
water power station built on her territory, both 
of American design. 

In France the progress of atomic energy, under 
political and military stimulus, has been auto- 
nomous and up to now remarkable—but the 
economic impact of oil and natural gas develop- 
ment at home and in North Africa is already 
apparent. In Germany, Holland, Belgium and 


PREETI RETR aca eae at 


Switzerland a definite practical interest is shown 
in nuclear experimental research in view of the 
likely advent of economic nuclear power in a not 
distant future. All these countries have different 
approaches to the administration of atomic 
energy; it may be under state control or private 
initiative or a mixture of both. But they are all 
confronted with the same complex technical, 
financial and social problems connected with the 
development of nuclear energy. It is therefore 
natural that they should seek new channels for 
wider and more active forms of cooperation. 


UNION OF FORUMS 


The creation of forums in Continental Europe 
is therefore filling a gap in public relations, a 
task all the more necessary as the prolonged 
surplus of conventional fuels goes on obscuring 
the scope for immediate atomic power plant 
projects and hindering the progress of wider 
nuclear research. 

Foratom’s draft statute sets the aims of the 
Union of Forums high: “to create media or 
services capable of (1) informing the members of 
the Union on all problems related to nuclear 
energy; (2) maintaining relation with third 
parties, notably the specialised organisations in 
the nuclear field; (3) establishing one or more 
services of documentation, capable of furnishing 
information concerning the result of studies and 
experience, research, and investigations per- 
formed in the different branches of activity con- 
templated in keeping with the corporate purpose; 
(4) establishing Study Committees or Working 
Groups to be specifically entrusted with the 
examination of any questions which the Steer- 
ing Committee may judge appropriate for the 
inclusion in the Agenda.” 

The above enumeration is not limiting; the 
steering committee is to be in charge for three 
consecutive years and each member can be re- 
elected. The president of the Union is elected 
for one year and can be re-elected. There seems 
to be therefore adequate provision for carrying 
out reasonably long-term programmes. This is 
an important factor in the contacts with such 
bodies as the atomic energy authorities whose 
official plans may be extended over several years. 

The question now arises for Britain whether to 
take part or not in this European movement. 
The first reactions of the industries concerned 
may be that there are already too many inter- 
national meetings distracting the attention of the 
too few and overworked experts from their jobs. 

Some over-cautious isolationists may recom- 
mend postponement of any decision until some 
form of general economic agreement is arrived at 
between the Six and the Seven or, more difficult 
still, until a common European policy on all 
sources of energy is agreed upon. Such “ red 
herrings’ should not deter private initiative 
from creating a Birtish Industrial Atomic Forum 
with the blessing of the competent authorities on 
lines similar to those already adopted in Con- 
tinental Europe, a British forum being the prior 
condition to an association with Foratom. 

There is a prima facia case for a step of this 
kind, since it might be the most efficient way of 
putting over what British industry can contribute 
to present and future European plans for nuclear 
development. Such an approach would be 
sound publicity and plain common sense, as it 
may greatly help British industry to keep in 
constant touch with its nearest and most impor- 
tant potential customers. Those customers 
might grow into effective competitors, whether 
or not their Forum activities are shared by 
British representatives. But by using such 
channels of communication Britain may be in a 
better position to select her partners in any world 
expansion of nuclear activities. 









Automobile Review 


Measuring Acceleration 
in Shock and Vibration 


Accelerations in various parts of a car's structure 
have been measured recently by a portable peak 
accelerometer produced by Ferranti Limited, 
Hollinwood, Lancashire. Test facilities were 
provided by the British Motor Corporation; 
an Austin Gipsy was used and it was driven over 
a section of test road at Longbridge. 

During the tests, the instrument was carried 
on the bench front seat, as shown in the illus- 
tration, and powered from the vehicle’s 12V 
battery. The instrument is made up of two main 
units: a probe with about 18 ft of lead, and the 
indicator unit. The latter indicates accelerations 
due to shock and vibration, within the range 








Accelerations at various points within 
acar are recorded as peak values by 
the instruments. 


0:3 to 100g and at frequencies from 1:5 to 
750 c/s. A filter to enable recognition of the 
range of frequencies within which maximum 
acceleration exists is also provided. 

The probe was attached to the arms of the 
shock absorbers, to the front near-side rigid 
chassis outrigging member, and, finally, to the 
box frame of the passenger seat. According to 
the meter, the shock reduction from the shock 
absorber to the chassis was about 6:5 :1, and 
between the chassis and the seat frame was 
1-7: 1. When the probe was left connected to 
the seat frame and the vehicle run over two miles 
of good road surface at 40 m.p.h., the peak 
acceleration recorded was an average of 0-3g. 
On a short hill an acceleration of 0-5g was 
recorded. It is suggested that a series of measure- 
ments such as these would be useful in improving 
future designs from the point of view of passenger 
comfort. 


Miniature Injection Pump 
for High-Speed Diesels 


A new addition to the range of fuel injection 
equipment manufactured by Simms Motor 
Units Limited, London, N2, is a development of 
the Minipump called the Minimech. It is suitable 
for use on the smaller types of high-speed diesel 
engine and incorporates a built-in mechanical 


zo} 


The size of the six-cylinder pump, with 
its built-in mechanical governor, can be 
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governor. The governor is compact and light 
in construction and is of the all-speed type, 
allowing the engine to be set and maintained at 
any speed between idling and maximum. For 
those who prefer it, this miniature pump can 
be fitted with a pneumatic type of governor, 
which uses the suction created in the engine’s 
induction manifold to control the pump. This 
type, known as the Minivac, also controls the 
engine throughout its entire speed range. 


Disc Brakes 
for Ford 


Power assisted front wheel disc brakes are now 
a production option for all versions of the Ford 
Consul, Zephyr and Zodiac. A disc brake con- 
version kit will also soon be available for existing 
Mark II models. In the Ford-Girling design 
adopted, the brake unit is three-point mounted 
and system operation is vacuum servo assisted. 
Disc size is 93 in diameter by 4in thickness, 
resulting in a total front brake area of 20-6 sq. in. 
One of the units is shown in the accompanying 
illustration. Adjustment for wear is automatic 
and brake pads can be quickly replaced. 

The extra cost for disc brakes on a new Consul 
will be £29 15s including tax, making the total 
price of the car £803. This is about £180 less 
than any other disc-equipped British family car. 
The conversion kit for present models costs £32. 





Power-assisted front-wheel disc brakes 
can now be fitted as a production 
option on the larger Ford cars. 


Wheel Alignment 
by Light-Beam 


Garage equipment for checking wheel and steer- 
ing alignment was shown by Laycock Engi- 
neering Limited at the Motor Show. The 
** Optiline ’’ equipment consists of three main 
parts. As can be seen in the illustration, a 
screen assembly fits on to the garage wall, a pair 
of adjustable turntables fits under the front 
wheels, and two optical projectors are attached 
to the wheel rims of the car under test. The 
turntables accommodate all standard track 
widths and allow the free rotation of the vehicle 
wheels under level conditions. The light beams 
from the projectors, when used in conjunction 





By means of a projector, turntable 
and screen, wheel misalignment and 





judged by comparison with the telephone. 





steering can be checked in the garage. 
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with the graduated scales on the screen, indicate 
the degree of wheel misalignment, toe-in, toe-out 
on turns, camber, king-pin inclination, and 
caster angle. Rapid four-point mounting of the 
projectors enables tests to be carried out quickly. 
A checking rod is supplied for periodic inspection 
of projector accuracy. 


Pared Down 
Spare 


A spare wheel that is only | in thick when not 
in use was shown at the Motor Show by the 
Dunlop Rim and Wheel Company Limited. 
The Dunlop Standby, as it is called, can be used to 
take the car along at reduced speed until the 





A substitute wheel, which can be in- 
flated from a carbon dioxide cylinder 
and occupies little space when stowed. 


punctured tyre has been repaired and can be 
refitted. Being so small, it is easily stowed 
away and is very light to handle. 

The Standby is inflated by a small cylinder of 
carbon dioxide, though it can be pumped up 
manually. As can be seen in the illustration, 
the inflated cross-section is nearly circular and 
the wheel is bolted on in the normal manner. 

Dunlop first began development work on the 
new wheel about two years ago, when motor 
manufacturers were considering leaving out the 
spare wheel. The Standby was designed for 
motorists who would wish to purchase a spare 
wheel to avoid being stranded by a puncture. 


Kit of Parts for 
Lotus Seven 


A new version of the build-it-yourself Lotus 
Seven, is available with improved appearance. 
better road holding and better brakes. Several 
items which were formerly listed as optional 
extras—hood, spare wheel and _ windscreen 
wipers—are provided as standard equipment 
without any increase in price. 

The design of the space frame chassis has been 
improved and the re-styled nose cowl and the 
front and rear wings are made of resin bonded 
glass-fibre, following successful experience with 
glass-fibre bodies on Elite and the Grand Prix 
single seaters. 

Unsprung weight is reduced by the fitting of 
13in wheels (previous wheels were 15 in) 
Lateral location of the rear axle is now by 
an A-bracket (previously by Panhard rod) and 
spring rates are revised. 

The instrument panel is laid out more func- 
tionally, and extra space is provided in the foo:- 
wells. Other improvements include a new | 

ing system with 8 by 1} in front and 7 by 1! 
rear drums, and revised steering column Jayou;t. 
The price, in component form, remains yn- 
changed at £587 for the Seven F with } 
100E engine and gearbox, and £611 |; 
Seven A with BMC “A” series engin 





gearbox. 
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THE FIRST AND THE LAST 


A rapidly increasing use of Timken tapered 
roller bearings is being made under the British 
Railway Modernization Programme. 

The first Main Line Diesel Electric Locomotive 
to be placed in service on British Railways 
under the Modernization Programme was the 
Type 1 Diesel Electric Locomotive built by the 
English Electric Company Limited; this, as 
have all other English Electric Type 1 diesel 
locomotives, has Timken axleboxes on all axles. 


The last Steam Locomotive to be placed in 
service by British Railways was the Class ‘9’ 
Locomotive “Evening Star’? built at Swindon 
Works. Of this the tender, as on the other 251 
of the same class, has Timken axleboxes 
throughout. 

British Timken, Duston, Northampton, Divis- 
ion of The Timken Roller Bearing Company. 
Timken bearings manufactured in England, 
Australia, Brazil, Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE- MARK 


tapered roller bearings 
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+ 
DOWTY SEALS LIMITED 
Member of the DOWTY Group 
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PRECISION MOULDINGS 

and GASKETS 
nm Natural, Svathetic and Silicone Rubbers. 
Bonded, PTA. and Nylon Components. 


ASHCHURCH GLOS 


Telephone: Tewkesbury 2 
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Differential Fares on 
London Transport ? 


8 hag latest round of wage offers and 
future-fare-rise promises by London 
Transport indicates again the special 
dilemma of public transport in prosper- 
ous times. 


| Dransfield went to the Leicester Corpor- 
ation Electricity as boiler house super- 
intendent in 1924. 
| After six years as boiler plant manager 
with the Castner Kellner Alkali com- 
pany, Mr. Dransfield was with Babcock 
and Wilcox, first as a senior service 
engineer and then as a boiler design 
engineer from 1939 to 1950. In that 
| year he went to the then British Elec- 
tricity Authority as a senior assistant 
| engineer in. the generation design 
| branch of the headquarters, becoming 
| boiler plant design engineer in 1952. 


| 


| 
| 
i 
} 
| 


| 


| 


Additional Subjects for 
| Civils Examination 


The London Transport Executive | 


could not face with equanimity the rate 
of loss from among its drivers and con- 
ductors and offered an 18s a week 
increase for its 36,000 bus workers. 


_The total number employed almost | 


appears to shrink every time it is men- 
tioned. 

‘ In the same breath the Executive 
very fairly admits that the increase, 
welcomed by the union leaders, “ is 
bound to affect fares on buses and 


tubes."” This must mean that one | 
more turn will be given to the screw | 


driving the passengers towards mopeds, 
scooters, small cars and just plain 
walking. 

But the great rush hour demand, the 
determining factor at present in the size 


of the bus fleet, will continue. It will 


be in the outlying (both in place and 
time) services on which the LTE depends 
to pick up some much needed revenue 
that the effect of increased fares is most 


likely to be translated into terms of | 


passenger resistance. 

There was no alternative to offering 
better wages. At the moment the 
experienced London bus driver on the 
central (red) services is paid a basic 
wage of £10 12s a week. His conductor 
has a basic weekly rate of £10 8s. These 
are the rates after the last increase, 
which was agreed last May. 


Unequal Miles 


For at least the past eight months 
both the union and the LTE have been 


| Important changes in the Part II 
| examination of the Institution of Civil 
| Engineers are to come into effect from 
| October, 1960. 
Three new subjects are to be intro- 
| duced. They are town and country 
| planning, highway design and traffic 

engineering, and water supply, sewerage 
| and sewage treatment. From the same 
| date civil engineering construction will 
| take the place of the former building 
construction. 

The syllabus for civil engineering 

| construction, drawn up by Mr. P. E. 
| Sleight, head of the department of civil 

engineering at Brighton Technical Col- 

lege, has been approved by the ICE 
| council. The syllabus for each of the 
| mew subjects has yet to be given the 
| council’s approval. 


Dropping Materials 


| Part Il of the ICE examination will 
| have two groups of papers from next 
year. The first group will be four 
compulsory papers, theory of structures, 
surveying, geology and soil mechanics, 
hydraulics, and a paper selected from the 
three new subjects and civil engineering 
construction. In the present arrange- 
| ments hydraulics are not compulsory 
| in the first group and there is a subject, 
| engineering materials, which is to be 
dropped. 

The second group will remain a 
separate, though broadened, examina- 
| tion conducted jointly by the ICE and 








Intensifying Work Study 





' to all rail industry workers to assist the 


573 


National Association of Clerical and 
Supervisory Staffs. 

Additional increases on the age scale 
applying to the scientific workers have 
been asked for outside the terms of the 
“substantial increase’’ claim. The 
Scientific workers’ claim would increase 
the 21 year old’s basic rate from £9 13s 
to £11 and the basic at 25 to £16 from 
£11 15s. 

Consideration is being given by the 
employers to the claim and they will 
reply later. 





on British Railways 


For a company or an industry, whose 
long term aim is expansion and im- 
provement, work study is a necessary 
tool. For the individual worker it 
may come to mean disturbance of 
accepted ways of doing things and even 
the threat of dismissal. 

In the past, work study on the rail- 
ways has been thought of in the minds 
of some of the workers as being the 
prelude to redundancy. Now the Brit- 
ish Transport Commission and the rail- 
way unions are to make a joint appeal 


new plans for speeding up and intensi- 
fying the application of work study in 
their industry. 

The decision was taken at a recent | 
meeting of the British Railways Pro- | 
ductivity Council. After the Guille- | 
baud report a joint statement by the | 
unions and the Commission spoke of the 
‘* common determination to promote the | 
highest efficiency on the railways.” 

Since August a sub-committee of the 
Council has been examining ways of 
more usefully applying work study | 
methods. The immediate aim is likely 
to be the closer use of work study on 
problems with faster goods handling 
and greater service punctuality as 
priorities. 

Over the last 13 years jobs employing 
34,000 rail workers have come under the 
eye of the work study teams. Some 
1,300 staff have been given special 
instruction at the main Work Study 
School at Watford and at the six schools 
in the regions. 











number over 500) have a place where 
they can meet regularly. 


Early Accuracy 


The opening was performed by Mr. 
F. H. Knowles-Brown, chairman of the 
Society, who took the opportunity to 
thank all those, young and old, who had 
worked to make everything clean and 
orderly. While so many things are 
being swept away in the sacred name of 
progress, it is good to know that some 
record is being kept of the steps by 
which present standards were reached. 
It is also a little humbling to see what 
accuracy was obtained by the old makers, 
but there is pride in noting how many- 
in fact almost all—of the major advances 
started in Britain. 


Three Questions For 
Japanese Hydraulics Team 


| Three crucial questions were put to the 


visiting delegates from the Japanese 
oil hydraulics equipment manufacturers’ 
association in London last week. 

They were: Is it correct that the pre- 
sent maximum period for a development 


| contract with a Japanese company is 


five years; is the maximum royalty fixed 
at 24 per cent by Government order, 
and are royalty payments frozen and 
not allowed to be remitted from Japan? 

Each of these questions was asked by 
Mr. Richard M. Lane, director of the 
United Kingdom’s Association of Hy- 
draulic Equipment Manufacturers. 1 he 
Japanese delegation, who are touring 
Italy, Western Germany, England and 
the United States, is led by Mr. Kikuji 


| Miyoshi, president of the Japan oil 


hydraulics assocation and leader of 
their research team. 

On development contracts Mr. 
Miyoshi replied: ‘“‘ The law has been 
changed. There is now no limit to the 
period of contract. This is no longer a 
Government matter and contracts must 
be decided between companies.”’ 


Cooperation Hoped For 


Mr. Lane observed that just as the 
British interests had declared their 
willingness to cooperate with the 
Japanese visitors, so, he hoped, the 


concerned at the shortage of drivers and | the Institution of Gas Engineers. 
conductors. There are now 5,000 men! The unaltered Part I ICE examination 
and women urgently needed. is common to nine engineering pro- 





| Japanese would be ready to cooperate 
| in their turn. He would submit the 
| questions in writing in order to give time 


If the LTE is to maintain a balanced 
service then the time may be approach- | 
ing for differential fares according to | 
route. The effect of providing for peak | 
travel period demand could be recog- | 
nised in higher fares in relation to | 
distance in the busy inner London area. | 
This is where the costs are driven up 
and it is also where those costs could be | 
recouped. There is little relationship 
between the housewife’s shopping laden | 
journey of a mile home from the shops 
and the mile between a central London 
station and a City office. 


Power Plant Design 
Appointment at CEGB 


The Central Electricity Generating Board 
has appointed Mr. F. Dransfield, at 
present their boiler plant design engineer, 
to be the Board’s power plant design 
engineer. 

Joining the staff of the Yorkshire 


fessional bodies. They are the Insti- Old Clocks 
tutions of Civil, Mechanical, Electrical, | in a New Home 
Municipal, Gas, Public Health and | 
Production Engineers; the Institute of | Clocks are perhaps the most human of 
Marine Engineers and the New Zealand | ail machines; they have also been 
Institution of Engineers. | domesticated the longest and the friendly 
tick has been companionship for many 
lonely folk. For centuries they rep- 
resented the very peak of engineering 
Engineering Staff Workers | achievement and even today they 
° . | cannot be said to be far behind. They 
Claim Substantial Rise | are still among the most accurate of all 
| mechanical mechanisms. 
| Substantial wage increases for 500,000 It is good news, therefore, that the 
| Office workers, draughtsmen and labora- | Antiquarian Horological Society, which 
| tory staffs in industry are being sought | was founded some seven years ago with 
| by four “ white-collar’’ unions. The | eight members, has now found per- 


| eventual settlement of the claim will | manent quarters in the same building | 


| effect a total of about a million works as the British Horological Institute in 
| in the engineering industries. | Northampton Square, EC1. Their two 
The four unions who have submitted | rooms were given a most enthusiastic 
their claim to the Engineering and | house warming on 14 October. At 
| Allied Employers’ National Federation | last the many items of the collection 
are the Association of Engineering and | will be housed together instead of being 

| Shipbuilding Draughtsmen, the Associa- | distributed among the members (and 


tion of Scientific Workers, the Clerical | some really old clocks can take up a lot | 


for factual replies. 
On royalties, Mr. Miyoshi said that 


| some payments of up to 10 per cent were 


being made. Starting from next year 
the restrictions on taking royalties out 
of Japan would begin to be eased. He 
thought that within two years the 
position would be completely free. 
After leaving Japan last month, the 
hydraulics research team has been in 
Rome, Zurich, Berlin, Copenhagen, 
Oslo, Paris and, after London and 
| Birmingham visits, will be going on to 
New York, Chicago, Detroit, Los 
Angeles, San Francisco and Honolulu, 
arriving back in Tokyo in mid-Novem- 
ber. 
Among the British firms whose repre- 
| sentatives spent most of last Thursday 
with the Japanese delegation were 
Stein, Atkinson, Vickers Hydraulics, 
the Dowty group, whose pit props and 
roofmaster pit equipment is being made 
under licence in Japan, Hydraulics and 
Pneumatics, Weston Works (Birming- 
ham), Keelavite Hydraulics and Smiths 








Electric Power Company in 1916, Mr. | and Administrative Workers and the | of room) and the members (who now | Jacking Syst. ms. 
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New Plant and Equipment 


FEED PUMP 


For Packaged 
Boilers 


Desioneo primarily for the needs of 
packaged boilers, a new range of 
Mopumps has been introduced. 
_ The models SC are intended for small 
installations with a low rate of flow and 
where conventional multi-stage centri- 
fugal pumps are not economical due to 
low efficiency at the duty point. 

One of the main features of the design 
of the new range is the robustness result- 
ing from the unit construction and its 
attendant compactness. The head/ 
quantity performance curve for these 
pumps Is very steep, which makes them 
particularly suitable for boiler feed 
puimp applications. 

The internal design can be described 
as the side channel regenerative type. 
Particles of liquid leave and re-enter the 
space between the rotor blades several 
times before leaving the pump casing. 
The energy thus imparted to the liquid 
in the form of pressure is correspond- 
ingly greater than that generated by a 
conventional unit of the same size and 


speed. 


EXTRACTOR 


For Water 
Closets 


Unrieasant odours and dangerous 

acrosols arising from water closets 
can be extracted safely by the Silavent 
system. 

Medical evidence has shown that 
flushing a closet gives rise to the forma- 
tion of droplets and aerosols in the 
atmosphere immediately above the pan 
which can carry infection, possibly polio- 
myelitis and tuberculosis as well as agents 
for gastrointestinal diseases. The Sila- 
vent system is arranged to draw off air 
from immediately above the pan and 
prevent these aerosols from spreading. 

The equipment consists basically of a 
small electric fan mounted on the outside 
of the wall (an inside version is under 
preparation for sites where the outside 
wall cannot be reached) and a special 
duct fitting directly on the seat. The 
entrance to this duct is below so that it 
will not get fouled by the entry of un- 
wanted matter. It is designed as part 
of the seat hinge and the fixings are 
adjustable for all standard units. 

From the collector a length of white 


ADJUSTABLE 
GAUGE 


Go/No-Go Type 


A Gojno-Go type of gauge that is 
adjustable within a range of 5 in 
offers many possibilities to the jobber. 
The illustration shows how the arms 
can be reversed for measuring inside and 
outside dimensions. maximum 
outside capacity is 3-2in and the 
minimum inside is 2:0in. The arms 
are 0-064 in thick so that they can reach 
into slender ring grooves, and the 
cut out portion of their tips is 4 in deep. 
The gauge is hard plated all over with 
chromium for good wear and has a satin 
finish. The weight is 10 oz. 

The pairs of arms are held against the 
sliding face by springs to keep them 
square during setting; clamping is 
effected by two Allen screws on each 
arm. At the back of the gauge there is 
provision for a job label card with a 
readable area of 4 in by j in. 

Particular uses are where there is 
small batch work. It is claimed that 
the gauges can be set with great 
accuracy and will retain size over long 
usage. One pair of arms is marked with 








There is only one mechanical seal in 
the pump situated at the low pressure 
end. The extended surface allows hot 
liquids at temperatures up to 200° F to 
be handled. 

The pumps are normally supplied with 
the branches facing upwards, but three 
alternative positions with four branches 
are available. 

The SC range is being made in four 
sizes of 1 in, 14 in, 14 in, and 2 in bore, 
and with either one or two stages. Any 
make of drip-proof motor conforming to 
BS frame size may be fitted, provided it 
has a suitable shaft extension. Rhodes, 
Brydon and Youatt Limited, Reddish 
Engineering Works, Stockport, Cheshire. 





polythene tubing of 14 in bore leads to 
the fan. The tubing is supplied in 6 ft 
lengths and can easily be bent to shape. 
Durium drills are available for cutting 
through tiles or walls to pass the tubing, 
and also extension pieces to reach 
awkward spots. 

The fan is driven by a motor rated at 
22 watts so running costs are negligible, 
although the system is not expected to 
be working continuously; a door- 
operated switch is suggested. The motor 
spindle is set so that on switching off, 
the fan and rotor slide towards the 
wall and seal off the entry against 
draughts. Morphy-Richards (Installations) 
Limited, 50 Conduit Street, London, W1. 





green dots and the other with red for 
identification. Speed Tool Company, 
1144 N. LaBrea Avenue, Los Angeles 38, 
California, USA. 
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PACKER 


With Film 
Sealer 


T° assist in the packaging of regular 
shaped parcels a manual unit has 
been developed. 

Is is intended to be used where the 
quantity of packets does not warrant 
the installation of fully automatic 
equipment, but is still fairly large. It 
will handle a wide range of packet 
sizes. The platform measures 22} in 
by 18 in and has on it a pair of brackets 
supporting a pivoted sealing bar assembly. 
The sealer is raised well clear of the 
platform when not in use; it is 16 in long 
and has two independent sealing faces. 

When the packet is brought forward 
to make contact with a pressure plate, 
the sealer arm swings down and makes 
a longitudinal seal along the top of the 
packet. The pressure plate also helps in 
the alignment of the contents—in the 
illustration several packets are being 
sealed in a single film wrapping. In the 
case of light packs the ends are sealed by 
brushing the end folds against the 
second sealing face of the bar with the 
assembly raised. For heavier packs there 


VOLTAGE 
STANDARD 


Very High Stability 


For use as a standard voltage source 
for reference purposes, the Convolt 
unit is equivalent to a standard cell. 

The unit is designed for inclusion in 
other equipment and works from a 
mains supply of 115 or 230V, 50 cycles. 
An alternative version is available for 
operation from 28 volts d.c. The unit 
has a normal output of 1-05 volts but, 
within limits, units with other voltages 
can be supplied. 

Typical uses are the energising of the 
potentiometer circuits of millivolt pen 
recorders, and other cases where the 
stability required is associated with an 
ability to draw a larger current than is 
obtainable from a standard cell. The 
source will operate in ambient tem- 
peratures from -—20°C to +55°C 
with a temperature coefficient of 
0-001 per cent per °C. The warm-up 
period is 5 minutes and the change in 
output for a 10 per cent change in 
input is 0-001 per cent. Output 
current for the standard model is 10mA 
tojan output load of 105 ohms. It 


VALVE 
VOLTMETER 


High Precision 


A’ accuracy of 1 per cent at all points 
on the scale is the claim for a new 
Ballantine valve voltmeter. 

The instrument, model 300G, is direct 
reading with coverage from 1 millivolt 
to 250 volts over the range of frequencies 
from 20 to 20,000 cycles. There is no 
preliminary balancing or null point to 
be set up, and a single knob covers all 
ranges. The calibrated range is 10 cycles 
to 250 ke/s. 

Operation can be from power supplies 
of 115 or 230V at any frequency from 
50 and 420 cycles and the consumption 
is about 35 watts. 

The weight of the instrument is 10 Ib. 
Special features include an easily read 
logarithmic scale with a mirror to avoid 
parallax; a high impedance attenuator 
using hermetically sealed film type resis- 
tors with matched temperature coeffici- 
ents; feed back stabilised amplifier; 
and valves working well below their 
normal rating to ensure long term accu- 
racy and freedom from frequent calibra- 
tion checks over several thousands of 





is a separate end sealer available, as 
shown in the illustration. 

Both sealers are adjustable by means 
of wing nuts, and the device will accom- 
modate packs up to 1I5in long and 
between 4in and 9in wide, and 3in 
and 7in high. Smaller packs can be 
dealt with by standing them on 4a 
mounting block. The sealing tem- 
perature is regulated by a thermostat 
housed below the platform. It is claimed 
that three packs per minute can be made 
by an operator with very little practice. 
Cellophane or similar heat sealing films 
can be used. British Cellophane Limited, 
Henrietta House, Henrietta Place, London, 
Wi. 





will withstand shocks’ up to 20g in 
any direction and can be mounted in 
any position. Overall dimensions of the 
hermetically sealed case are 2}in by 
2¢in by 3}3in high. Communications 
(Air) Limited, Half Moon Street, Bagshot, 
Surrey. 





hours use. A rack panel 7 


available. Sylvan Ginsbu 
8 West 40th Street, New } 
USA. 


9 ERB Seer 
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WAVE FORM 
GENERATOR 


Square, Sine or Ramp 


Souare, sine or ramp wave forms can 
be produced on the test wave form 
generator type TWG 100. 

The instrument will operate over the 
range from 0-03 to 30 c/s and the 
output is available at the fixed values of 
40, 30, 20, and 10 volts peak-to-peak, 
and 0 to 5 volts continuously adjustable. 
The generator uses an integration and 
switching circuit to produce triangular 
and square waves, and the triangular 
form is shaped on a diode network to 
give a sine wave which is within 2 per cent 
of true form. A_ further network 
generates a ramp wave of alternate 
flats and slopes by removing the peaks 
from the triangular wave form. The 
square and sine waves are for transient 
and frequency response studies, and the 
ramp wave for investigating the steady 
state following performance. 

In addition to the normal test output, 
both square and triangular waves of 
10 volts peak-to-peak amplitude are 
continuously available. The square wave 
is intended for oscilloscope synchronisa- 


SCREENING 
STACKER 


No Degradation 


HE chief claim for the Loadascreen 
stacker, designed by Michael and 
Partners Limited, is that it causes 
negligible degradation of the material 
handled. 

Coal can be discharged from lorries 
into the apron hopper at ground level, 
whence it is carried by a 30 in wide belt 
to a double deck vibrating screen measur- 
ing 48in by 96in. An _ alternative 
arrangement uses the screen as a vibrat- 
ing conveyor, the top cloth being re- 
placed by a steel plate. A fish tail chute 
directs the coal on to the stock pile. 
The maximum discharge height of the 
loader is 18 ft. 

The apron hopper has rubber flaps 
at the back to seal against the lorry 
body sides and bottom, anc there are 
adjustable drop fingers at the front to 
control the flow of coal up the conveyor. 
The fall from the head to the screen is 
less than 9 in. 

The boom elevation, the discharge 
chute angle and the rear castor wheels 
are hydraulically controlled from a cab 


AIR 
DRYER 


20 cu. ft per Minute 


ow being made in this country is the 

Budget dryer, model B-6-A, which 

will produce extremely dry air at rates 
up to 20 cu, ft per minute. 

The instrument is light—it weighs 
about 70lb—and easily moved and 
installed. This renders it particularly 
suitable for pilot plant operations. Air 
is supplied to the dryer from the works 
airline, and power to work the cycle of 
adsorption and reactivation is drawn 
from a standard electricity supply. 
Mains failure will not interrupt the air 
supply and the instruments being fed will 
continue to function. 

The dryer is not affected by variations 
in air pressure, and automatic operation 
continues with supply pressures from 
5 to 150lb per sq. in. As the valve 
mechanism moves only once every three 
hours (when the unit automatically 
changes over the drying columns), main- 
tenance is small and wear is negligible. 
The heater is rugged and will withstand 
overload voltages for several hours with 
no air flow. 


tion and the triangular form for giving an 
X deflection. As the magnitude is con- 
tant, the phase angle can be read directly. 

The generator also incorporates a high 
speed relay operated at mains frequency, 
which may be used as a switch to enable 
any two signals to be displayed alter- 
nately on a single beam oscilloscope. 
This allows comparison of input and 
output signals, or input and error 
signals, or the outputs of two separate 
systems. 

The output impedance of the instru- 
ment is 250 to 1,000 ohms, and the 
external load current 0 to 2 mA with the 
internal attenuator. If the attenuator is 
switched out of circuit then 0 to 8 mA is 
available at the 40 volt socket. The 
power supplies can be either 115 V or 
230 V at any frequency from 45 to 65 
cycles. Consumption is 100 VA. Feed- 
back Limited, Crowborough, Sussex. 


that will be fitted on production models. 
The Loadascreen is mounted on a pair of 
swivelling road wheels so that from one 
position of the hopper the machine can 
stockpile in an arc of 64 ft radius, laying 
down a stock of coal 120 ft wide. Power 
can be supplied by a 15 h.p. squirrel cage 
motor, totally enclosed and weather- 
proof, with a separate 74 h.p. motor for 
the hydraulic circuit, or a diesel engine 
can be used. An alternative version has 
a three-way discharge chute so that three 
grades of coal from the screen can be 
loaded into three vehicles at once. 
Frederick Parker Limited, Viaduct Works, 
Leicester. 


The unit illustrated is rated for a 
maximum of 80 1b per sq. in and has a 
consumption of 500 watts. Units can 
be tailor-made for particular applications 
and gases other than air can be dried 
equally effectively. G.W.B. Furnaces 
Limited, PO Box 4, Dibdale Works, Dud- 
ley, Worcestershire. 





New Plant and Equipment 


WARP 
INSPECTOR 


Breaks or Faults 


D sce as well as broken warp 
threads can be detected by a new 
photoelectric machine. 

It is claimed that the machine elimin- 
ates inspection as a separate operation 
and will work at high speed. Apart 
from actual breaks, slubs, neps, fly or 
any other form of yarn fault can be 
detected within a fine and adjustable 
range of quality control. The sensi- 
tivity can be varied depending on the 
denier and normal surface nature of the 
thread. Warp speeds can be from 
30 yd per minute upwards and the inspec- 
tion width is 36 in. 

Threads from the creel to the warper 
pass through an eye-board and a reed 
system which ensures that they are 
evenly spaced and not crossed. They 
pass over and under three ceramic pre- 
cision straight edges, set exactly parallel 
and providing a perfectly flat plane of 
threads. A parallel light beam is pro- 
jected along the plane of the threads as 
they pass over the guides, the light beam 
being detected by a photocell. 


THREE TERM 
CONTROLLER 


For Pneumatic Systems 


NEW controller is available with 
proportional, integral and derivative 
adjustments. 

The instrument is designed as a receiver 
controller for use with pneumatic trans- 
mitters having an output pressure range 
from 3 to 151b per sq. in. It is of the 
non-indicating type with the desired 
value scale calibrated in the appropriate 
units. If required, pneumatic adjust- 
ment of the desired value can be pro- 
vided. 

A force balance system is employed 
for the control mechanism to ensure 
reliability and freedom from maintenance 
problems. To facilitate servicing unit 
construction is used, the controller being 
built from three sub-assemblies. These 
are the control mechanism; the gauge 
mounting plate which incorporates the 
proportional integral and derivative 
restrictors; and the base plate with the 
air connectors and air switch. Pressure 
gauges show input and output con- 
ditions. 

The control mechanism assembly com- 


UNIT 
HEATER 


For Steam Systems 


H* air from the Heat Throw unit 

heater can be directed towards the 
floor or ceiling by individually adjustable 
louvres on the discharge side. 

The unit is designed for suspension 
from the ceiling or wall to throw the heat 
outwards. It can also be used to draw 
air direct from outside, passing it through 
the heater on the way, or in ducting 
drawing from a common external supply 
such as a cowling on the roof. The 
heater element is made up of one or two 
rows of aluminium gilied copper tubes 
which are bronze welded into the top 
and bottom headers. The latter are 
fabricated from steel. 

The fan has a three-bladed impeller 
and can be supplied for standard mains 
voltages. There are eight units in 
the range, the heat outputs covering 
from 32,000 to 158,000 Btu per hour 
with air discharge temperatures ranging 
from 60° to 190° F. Steam from the 
normal works system is used as the heat 
supply, and a hot water model will be 
ready shortly. 


Normally the light cut off will be 
equal to a single thread diameter. As 
faults occur, light to the cell is cut off o1 
reduced. The change in current pro 
duced is amplified and used to operate a 
system of relays which in turn operate a 
counter and alarm lamp in the controi 
cabinet, thus stopping the warping 
equipment. 

Sensitivity can be adjusted with the 
warp threads stationary by means of a 
calibrator. In this unit two threads lic 
across the guides in the same plane as 
the warp threads, and by a push button 
either can be displaced verticaily to 
simulate a fault. Bruce Peebles and 
Company Limited, Edinburgh, 5. 


prises the impulse, proportional and 
integral bellows, which are arranged to 
exert forces on a T lever or flapper 
controlling the air flow through the 
nozzle. A dual nozzle is used so that 
reversal of the controller action is 
achieved simply by making the desired 
selection on the air switch. Selection of 
normal or reverse action necessitates a 
simple readjustment of the desired value 
dial, A replaceable cartridge filter pro- 
tects the air circuit. British Arca Regu- 
lators Limited, Sisson Road, Gloucester. 


Finish of the units is in royal blue and 
they are available from stock. They are 
intended for use in factories and public 
halls and other places of assembly. They 
comply with the test code of the Unit 
Heater Manufacturers’ Association in al! 
requirements. Keith Blackman Limited, 
Mill Mead Road, London, N17. 





New Plant and Equipment 


LOADER 


Four Wheel 
Drive 


‘T Pinst of a new range of four wheel 
drive front loaders is now in pro- 


To be known as the Frontloader 65A, 
the machine has a clear discharge height 
of 10ft 8in and a maximum reach of 
4ft 10 in. The standard bucket shovel 
is 7 ft 14 in wide to cover the full width 
of the machine and has an SAE rating of 
14 cu. yd (14 cu. yd struck). It is strongly 
reinforced with doubling plates and 
manganese steel wearing strips. Smaller 
and larger buckets are also available 

Power is supplied by a Fordson Major 
four-cylinder diesel engine developing 
61-5 h.p. at 2,250 r.p.m. The drive is 
transmitted to the four equal size wheels 
through a single stage 3 : 1 torque con- 
vertor and a fully power shifted epicyclic 
gear train. Two forward and one 
reverse speeds are provided giving 0 to 
4°8, 0 to 10-5 and 0 to 5-3 m.p.h. respec- 
tively. The driving axles have a four 
pinion differential, crown and pinion 
spiral bevel primary reduction, and final 
planetary reduction at the hubs. Steer- 


COMPACTING 
UNITS 


For Stranded Cables 


J NTERsTICes on normal wire strand 

cable are closed and hence a more 
compact conductor produced by new 
compacting units. 

The units, two of which are shown in 
the illustration, consist of three hardened 
and toughened high carbon steel rollers 
ground to have a 120° included angle. 
Each unit can be adjusted radially, and 
in practice they are staggered to prevent 
finning of the cable. Each roll is con- 
tained in a swivel frame and has a 
pressure screw at the outlet end attached 
to a common centring device. The 
screws can be set with a torque spanner. 

The first stage rolls are 6 in diameter, 
and the final rolis are 9 in diameter to 
give longer wear and higher pressure. 
Smaller sizes are undriven but larger 
types have the bottom roll driven through 
a variable speed gear to help draw the 
cable through. The rolls are quickly 
detachable and there is a safety bush to 
guard against overloads. The units are 
covered under provisional patent 6054/59. 

It is claimed that compacting the 


WELDER 


‘Makes 300 Spots 
a Minute 


A RECENT addition to the Electro 

Mechan-Heat range of welders is 
the model M50 Mk. ITI, a medium duty 
spot welder. 

The machine has a nominal rating of 
SO kVA at 50 per cent duty cycle and 
will weld at a rate of 300 spots per 
minute in 18 to 22 gauge mild steel. 

Welding pressure at the tips is approxi- 
mately 1,100 lb per sq. in for an airline 
pressure of 80 lb per sq. in. A standard 
Sin cylinder is used. Alternatively a 
high lift cylinder can be fitted giving a 
Sin gap. The electrode clamps can be 
turned through 180° for welding long 
sections, and the holders can be adjusted 
vertically in the clamps. The lower arm 
can be raised or lowered through 8 in. 

For the high lift machine there are 
two pedals. The first brings the head 
down and the second initiates the cycle. 
A three or four-stage timer gives squeeze, 
weld forge and off, variable from 3 to 
70 cycles with stepless control. Electro 
Mechan-Heat Limited, Lower Teddington 
Road, Kingston-upon-Thames, Surrey. 





ing of the rear wheels is power assisted 
through a heavy duty Marlies cam and 
double roller type box. Hydraulic 
braking is of the internal expanding shoe 
type, servo assisted. 

All hydraulic rams are double acting 
and are controlled through a valve which 
has detent positions to give semi-auto- 
matic raise and float for faster working. 
The lifting capacity at safe working load 
is 4,000 ib and the maximum crowd or 
pryout force is 10,000lb. The bucket 
crowd angle is 45°. It is claimed that 
the front mounting of the driver’s cab 
gives excellent visibility. Merton Engi- 
neering Company Limited, Faggs Road, 
Feltham, Middlesex. 





strands gives economy of insulation, 
greater length of cable on the standard 
reel, smaller storage space, and smaller 
diameter conduit. Wind and weather 
loading conditions are decreased by 
compactigg and tensile strength improved. 
B. and F. Carter and Company Limited, 
Albion Works, Bolton, Lancashire. 
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BALANCE 


No Fractional 
Weights 


Tyre captive riders on the bar eliminate 
the use of fractional weights on the 
Duorider balance. 

The instrument has a capacity for 
loads up to 250 gm with a high speed of 
weighing made possible by the use of 
a short beam, only 8 in long. The single 
limb bow which holds the pans eliminates 
impedance and the inclined pointer scale 
reduces parallax. The pans are made of 
stainless steel which is non-magnetic and 
easily cleaned. The sensitivity is 2 mgm. 

The agate bearings are all relieved 
when the beam is lowered. The arrest- 
ment is provided with integrally pressed 
Y-arms to support the  single-piece 
pressed metal stirrups clear of the end 
knives when the beam is held at rest. 
The agate knives are retained by position- 
ing screws. 

The metal rider bar is chemically 
etched with white-filled graduations 
against a black background. The two 
captive riders are 1-0 and 0-1 gm; 
they move over nine notched divisions 
from left hand zero to centre, and over 


TIME SWITCH 


For Off-Peak 
Control 


Tm switches in the new BP range 
include models for off-peak and 
seasonal control of heating systems. 

These switches are plug-in units rated 
at 20 A so that they are capable of con- 
trolling under floor heating and block 
storage systems. The standard form is 
electrically driven but clockwork models 
are also available. There is a choice of 
control dials. 

One of the most comprehensive, the 
type Y, gives a year-long cycle and 
embodies a train of gears driving a cam 
that revolves once a year. The “ off” 
hands, for example, are hinged and 
retract during the period from 1 March 
to 31 October, the period when off-peak 
tariffs are not operative. Pins are 
fitted in the day wheel to give the daily 
“‘on” periods and there is provision 
for cutting out heating for single days or 
during weekends. 

The system is completely automatic 
and requires no attention. Either one 
or two pairs of on-off hands can be 
fitted as required. An alternative dial 


HAND 
ENGRAVER 


Vibratory Operation 


He~e engraving at high speed can be 
cafried out with the new Vibro- 
Tool. 

The tool is suitable for marking code 
and part numbers on small components 
as well as for etching designs on glass. 
Alternatively it can be used for embossing 
thin gauge metals or cutting out heavy 
gauge card templates. The entire casing 
is made of oil resistant resin reinforced 
rubber as a single moulding. 

The point is vibrated at 100 strokes 
per second when running on a standard 
50 cycle mains supply. Models are 
available for voltages from 24 V to 250 V, 
a.c. only. A wide range of engraving 
points is available including both tung- 
sten carbide and diamond tips. The 
tool can be supplied alone or as a com- 
plete set in a box with 20 interchangeable 
points. In addition there are accessories 
that include a foot gauge for use with the 
knives to regulate depth of cut, and 
chisels for wood and leather. Burgess 
Products Company Limited, Sapcote, 
Leicestershire. 





50 divisions from centre zero to right 
hand end respectively. Their use re- 
places all weights of fractions of a gram. 

When not in use the beam is supported 
in the two central slots of the arrestment 
and maintained level by two locked 
screws. The slots also protect the beam 
against damage. The arrestment is held 
on two pillars. For the pans there is a 
grub screw below each forming an adjust- 
able stop. Griffin and George Limited, 
Alperton, Wembley, Middlesex. 





can be used for lighting control which 
follows the sun’s rising and setting. 
Venner Limited, Kingston By-Pass, New 
Malden, Surrey. 
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Upland Water Resources and Droughts 


An economic water supply re- 
quires the minimum provision 
of reservoirs compatible with 
meeting demand following a 
long dry period. Good gauging 
facilities are essential for ob- 
taining this ideal. 


ee in the streets, indeed any restriction 
placed on the use of water by industrial or 
domestic users, is an admittance of failure on the 
part of the water supply engineer. So said one 
of the speakers at a conference last week, spon- 
sored by the Institution of Water Engineers, where 
the surface water resources of the country were 
discussed, especially in relation to the drought 
of 1959. 

The conference was organised by the Northern 
Section of the Institution and held at Leeds on 
21 October, under the chairmanship of Mr. 
N. A. F. Rowntree, a vice-president of the 
Institution and director of the hydrological re- 
search group. In addition to Mr. Rowntree, 
the principal speakers, who each contributed 
a written paper, were Mr. Frank Law, chairman 
of the Northern Section, Mr. J. S. Burges, of the 
Hydraulics Research Station; Mr. A. Bleasedale, 
of the Meteorological Office; and Dr. R. G. 
Allen, director of the Water Research Associa- 
tion. It is hoped that the meeting will have proved 
to be only the first of an annual series to be 
arranged in cooperation with the Hydrological 
Research Group of the Institution. 


SPLIT PERIODS 


Mr. Rowntree, began by pointing out that 
the dry spell that was to culminate in the drought 
of autumn 1959 was nearly identical with the 
Water Year of 1 October, 1958, to 30 September, 
1959. The spell lasted in most areas a further 
17 days into the October and was then succeeded 
by a particularly wet period. Quoting 23 
typical upland catchment areas, he showed that, 
for the water year, the “loss”’ of run-off as 
compared to the average year varied between 
7 and 21-4 area-in and fell into two groups, 
one of between 7 and 10 in and the other above 
13 in. Among the 23 sample areas, the worst hit 
had a run-off of 64 per cent of the average experi- 
enced in the area. 

If, however, rainfall was considered and the 
period taken as the “* drought year ’’ (16 October, 
1958 to 15 October, 1959) instead of the water 
year, then a significantly different figure was 
obtained. The worst hit areas were then seen to 
have had only 49 to 51 per cent of the long-period 
rainfall. 

The significance of this difference from 64 to 
50 per cent was shown by a later speaker, 
who stated the engineer’s problem as being the 
provision of adequate storage though without 
incurring the liability and capital cost of excessive 
reservoir installations. If this ideal is to be met, 
then water statistics have got to be regularly 
presented in a way which shows up the true 
position and several speakers criticised the use 
of calendar months and the water year for 
presenting the data. More informative were the 
figures given for “ split ” periods that threw into 
relief critical dry periods that were otherwise 
swamped by succeeding wet days falling within 
the same returnable calendar month. 

On this score one authority was said to be 
presenting their data not for the accepted water 
year but for the conventional year of 1 January 
to 31 December. Starting a new year at the 
1 January was claimed to be more satisfactory 
because the flow at that time of year was more 
stable than at the beginning of October. The 
same speaker also said that his authority consi- 
dered a drought to exist as soon as water ceased 
to overflow from the reservoirs and ended only 
when the overflow restarted. 


More than one of the speakers supported the 
authors of the papers in their pleas for collecting 
more data. The opinion was expressed several 
times during the day that more river boards 
should collect rainfall information and run-off 
figures and that the measurements should be 
forwarded for publication in British Rainfall 
and in The Surface Water Year Book. Too often 
records were incomplete—or even non-existent— 
defective or insufficiently analysed. Even where 
records were kept meticulously, too often little 
attempt was made to investigate the figures for 
reliability. One suggested check was to plot 
run-off against rainfall; if instruments and 
methods of recording were sound then correla- 
tions of the order of 0-98 were obtained but if, 
continued the speaker, the correlation fell below 
0-96 it was his experience that some of the 
incoming data was suspect. A second method 
was to compare the figures for adjacent catch- 
ments and to seek a cause when a marked diver- 
gence made its appearance. A later speaker 
thought the rainfall/run-off plot too rigorous 
and that a correlation of 0-96 was not generally 
to be considered as indicating wrong run-off 
data. He continued by questioning whether 
rainfall data was indeed the information that 
was really required; was rainfall measured 
correctly? Could point measurements ever 
represent an area? What were the effects of 
altitude, wind, topography and vegetation on 
the methods now adopted for measuring rainfall ? 

One speaker pointed out that many reservoirs 
were built long before it was ever thought likely 
that there could be a shortage in supply and that 
in such cases it was frequently found that effective 
measuring installations were non-existent. As 
an example he instanced one reservoir where the 
measuring weir is 100 ft wide and the flow over it 
for the greater part of the year no more than 4 in. 

Repeatedly it was stressed that there was no 
point in keeping records of flow unless they were 
worthwhile but, more important, attention was 
drawn to the need for the records to be kept to 
a common standard. Suggestions were put 
forward for handling the data by punched card 
systems and it was also reported that the 
Meteorological Office had access to an electronic 
computer, a Ferranti Mercury known locally as 
Meteor. With this machine available analyses 
could be carried out on daily—rather than 
monthly—treturns, and use of the computer made 
it practicable that a greater number of gauges 
should be installed. It was emphasised that 
returns must be reliable, for the machine cost 
£75 an hour to operate and it was therefore extra- 
ordinarily wasteful to feed in figures that were 
less accurate than might be expected. 


FAIR COMPENSATION 


One of the lessons taught by the drought was 
that several boards were not as secure as they 
had thought themselves because their estimates 
of run-off were optimistic. Following this point 
the suggestion was put that, if accurate figures 
were obtained, it might be possible to get the 
necessary authority to reduce the compensation 
water that had to be allowed downstream. On 
the other hand the prospect of more accurate 
figures seemed to at least one speaker to indicate 
the prospect of a considerable expansion in new 
works, 

Attention was also drawn to the sense of false 
security that could be obtained from an unques- 
tioning acceptance of the expression for yield as 

Reliable run-off in x days + prior storage 

x days : 
The danger was that, if the storage was very 
large compared with the run-off, the expression 
could lead to the available supplies coming to 
an abrupt end. This danger could be enhanced 
by the surprisingly high evaporation that could 
be experienced in this country in dry periods— 








as much as 50 per cent more than in an average 
year. One speaker put evaporation as reaching 
between 5 and 10 per cent of the run-off in dry 
years and strongly recommended the installa- 
tion of evaporation tanks so that a check could 
be kept on this particular loss. 

In the afternoon the conference turned to a 
discussion of the problems of stream gauging. 
From the contributions made from the floor, it 
became very apparent (as was made clear in the 
text of Mr. Burgess’s paper) that there was a 
great difference between measuring the flow in 
a laboratory, or in particulary well constructed 
viaducts, and in the fast flowing hill streams— 
where several of the morning’s speakers wanted 
more gauges. Weirs and other equipment could 
become fouled with growths, and, in time of 
high flow, the streams carried considerable 
amounts of debris, sand and even boulders. 
Where approach sections were steep and veloci- 
ties high there were also problems in the design 
and location of piezometric tappings. 


WEIRS OR CURRENT GAUGES 


A particular difficulty in this work was the 
wide range of flows that might have to be 
catered for in a single installation. One case 
was mentioned where equipment had been 
required to cover a variation of flow from | to 
1,000 million gallons a day (MGD) and a 
description was given of one long-throated flume 
that gave a high degree of accuracy over the 
range of 7 to 100 MGD. But even with a well 
constructed channel there was difficulty in satis- 
factorily locating the tapping points and the 
discussion showed the importance of providing a 
long trumpet lead into the flume itself. Several 
of the speakers put forward the advantages of 
compound weirs, particularly if the lowest por- 
tion of the weir, where the smallest flows are 
measured, was cusp shaped. 

More than one speaker pointed out that 
errors were introduced into data by the summa- 
tion methods employed in some recording equip- 
ment and strong pleas were made that discharges 
and run-offs should be obtained from level and 
current readings by using a planimeter. New 
instruments were becoming available that would 
stamp a tape with level or discharge data and 
this tape could afterwards be used to “‘ make ” 
a computer tape directly—so extending the 
analyses that could be undertaken. 

It was announced that the Hydraulics Research 
Station was to embark on a new programme of 
weir investigation. The long term studies con- 
cerned the behaviour of wide crested weirs and 
profiles triangular in the length of the weir; 
trapezoidal throats; flat V configurations; and 
simple and compound sharp crested wiers. 

One very strong plea was advanced for 
pressure type recorders, making additional use 
of satellite stations for checking observations, 
though most of the discussion was concerned 
with the installation of weirs and flumes. The 
use of duplicate stations, or of dual reading 
instruments, was advised so that a test of relia- 
bility was available. One installation was 
reported that had been in operation for two 
years with pressure type and float type recorders 
operating in close proximity and that they had 
been giving consistent readings. 

One solution suggested for overcoming a 
number of the problems met in gauging was to 
meter only the low flows on the tributaries and 
to measure the maximum flows on the main 
stream. 

The proceedings were concluded by a film 
entitled ““Coweeta Water” presented by Dr. 
R. G. Allen, the director and secretary of the 
Water Research Association, describing in popular 
terms the work of the hydrological research 
station in the United States. The film clearly 

é trated the flood dangers caused by strip- 
ping an area of its vegetation. 














eve. 
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Power Projects for 


The sub-continent of India 
needs power both for her in- 
dustries and for domestic pur- 
poses. Many, but not all, of the 
new works consist of hydro- 
electrical schemes. 


India and Pakistan have in hand numer- 

ous power projects, some—like those to 
come from the Indus basin developments,—very 
large; some relatively small, but of paramount 
importance to the area which they will serve. 
Progress in some of these works is reported in 
the following notes. 
Punjab Power Projects 
The power needs of Punjab are expected to go 
up from 250,000 kW in 1960-61 to 700,000 kW 
at the end of the Third Plan (1965-66). Any 
consideration of the power plan of this state has 
not only to reckon with the rapidly growing 
demand within Punjab, but also the requirements 
of the adjoining states of Rajasthan, Delhi, 
Jammu and Kashmir and Himachel Pradesh. 

The state’s multi-purpose schemes include the 
Bhakra-Nangal project which is due for com- 
pletion during the Second Plan period. Only 
preliminary work has been started on the Bhakra 
right hand power pliant scheme. Then comes 
the Beas project, designed to harness the irrigation 
and power potential of the Beas River, and, lastly, 
the Beas-Sutlej link. This last scheme envisages 
the construction of a diversion dam at Pandoh 
in Kulu Valley and transfer of waters of the 
Beas to Bhakra reservoir on the Sutlej River via 
tunnels and open conduits. A fall of 1,000 ft is 
available en route at Dahar, and it is proposed 
to use this for power generation. A minimum 
flow of 7,500 cusecs will be available in this 
link for seven to eight months in a year, and the 
link will be built with this capacity. The 
minimum flow in dry months will be 1,800 
cusecs. It will be feasible to convert some of 
the secondary power produced at Dahar into 
primary power by coordinating the working of 
the Dahar power house with Bhakra power 
houses, where surplus unit capacity will be 
available to utilise extra waters under high head 
conditions. 

Pong dam, the second part of the link scheme, 
includes the construction of a storage dam on 
the Beas River, to catch up the monsoon flows 
and release regulated supplies into the Rajasthan 
Canal, and the Punjab canal system emanating 
from Harike headworks primarily for irrigation. 
The water so released will also be utilised for the 
generation of power by erecting a power house 
on the downstream side of Pong dam. The 
firm power available from this scheme is 122 MW 
at 100 per cent load factor, or approximately 
200 MW at 60 per cent load factor. The con- 
struction of the Beas project will take a decade; 
the earliest benefit in regard to power will be 
available eight years after the commencement 
of construction. As such benefits from the 
schemes will mostly become available in the 
Fourth Plan period, other short-term projects 
have been investigated to fill the gap in the 
intervening period. 


Indus Basin Development 


When the drafting of the Indus Waters Treaty 
began in 1959, it became obvious that the cost 
of financing the system of works in India and 
Pakistan to which the two governments had 
agreed was far beyond the capacity of the two 
countries to meet. The World Bank therefore 
undertook the formulation of a plan envisaging 
financial participation by a number of other 
friendly governments interested in promoting 
the orderly economic development of the Indian 
subcontinent, and in bringing about a settlement 





I crore = 10 million 


india 


of this troublesome and contentious water 
dispute. The basis of this participation meant 
an independent series of negotiations and the 
preparation of the Indus Basin Development 
Fund Agreement. The aggregate resources of the 
fund in foreign exchange and in Pakistan rupees 
will approximately equal $894 million (about 
£320 million). This fund is to be administered 
by the World Bank. 

The works to be carried out in West Pakistan 
will consist of a system of eight link canals, some 
400 miles in total length, transferring water from 
the western rivers to areas formerly irrigated by 
the eastern. The total area to be thus irrigated 
is approximately 5 million acres and the total 
volume of water to be transferred, 14 million 
acre-ft. The canal system will carry an aggregate 
volume of water equal to the entire yearly flow 
of the Colorado River. Three of the canals will 
each be big enough to carry ten times as much 
as the average flow of the Thames at Teddington. 

Two earth-fill dams will be constructed in 
West Pakistan. One will be on the Jhelum 
River with a capacity of 3-75 million acre-ft and 
the other on the Upper Indus with a capacity of 
4°20 million acre-ft. The Jhelum dam _ will 
generate upwards of 3,000 kW of power. Three 
barrages will be built to carry new canals across 
rivers. Five existing barrages and eight canals 
will be re-modelled. Drainage works will also 
be undertaken to overcome water logging and 
salinity in nearly 2-5 million acres, and 2,500 
tube wells sunk. In the entire project approxi- 
mately 700 million cu. yd of earth will be exca- 
vated and two million tons of cement poured in 
the system of link canals and storage dams. 
The project will absorb 250,000 tons of steel 
and 1,000 million bricks and tiles. 

The Beas project to be carried out in India will 
not be financed out of the Indus Basin Develop- 
ment Fund. But two loans, one from the US 
and another from the World Bank, will be given 
to India to meet the foreign exchange component 
of this scheme. The Beas dam will create a 
reservoir with a capacity of 5-6 million acre-ft 
and its potential for power generation is 
20,000 kW. 


Mettur Tunnel Hydro-Electric Scheme 


This project utilises the irrigation discharges for 
developing power for seven months in the year 
from July to January. There are two sets of 
irrigation sluices in the Mettur Dam—the high 
level and low level ones. Four hydroelectric 
pipes of capacity 4,000 cusecs are used for power 
generation under varying heads of 60 ft to 160 ft. 
They feed four generators, each of 10,000 kW 
capacity. At present the average irrigation 
discharge is five-fold that of power through 
these hydroelectric pipes. The irrigation require- 
ments exceeding 4,000 cusecs are therefore 
allowed to flow through the high and low level 
sluices without generating any power. The 
present project utilises this irrigation discharge 
in full for power generation. 

A scheme report for erection of a power house 
with an installed capacity of 200 MW, at an 
estimated cost of Rs 125 million rising to Rs 133 
million at the end of four years, was sent up for 
sanction in November, 1957. This was subse- 
quently revised in February, 1959, as suggested 
by the Central Water and Power Commission 
and an amended plan for the first stage of the 
scheme, with an installed capacity of 100 MW 
at an estimated outlay of Rs 50-7 million rising 
to Rs 59 million at the end of four years, was 
sent up for sanction. This revised scheme, 
which is included in the Third Five Year Plan, 
has been sanctioned and the preliminary works 
connected with it were approved for being taken 
up during the Second Plan itself. 

The scheme comprises a leading channel of 
about 500 ft in length—cut on the foreshore of 
the Mettur Reservoir and terminating at the 


tunnel intake; a concrete-lined pressure tunne! 
of 45 ft diameter and approximately 135 ft long 
and a surge shaft some 200ft deep; penstock 
tunnels each to accommodate penstock pipes of 
21 ft 6 in internal diameter; and a power station, 
initially with two vertical Francis turbines, each 
coupled to 50,000 kW generators with step up 
transformers, and a transmission system of 
110 kV and 230 kV lines to link the new power 
house with the existing grid. 


Nangal Fertiliser Factory 


The Nangal fertiliser and heavy water factory is 
scheduled to be commissioned next January. 
According to the original programme it was to 
have been started last April, but the hoist 
chamber mishap at Bhakra last year upset 
arrangements relating to the supply of power. 
The Bhakra Administration has undertaken to 
supply 160 MW to the fertiliser factory soon after 
the left bank power house at Bhakra is commis- 
sioned. The factory is receiving 50 MW this 
month (in October) and a service trial will take 
place the following month (in November). The 
total outlay on the factory is Rs 30 crores. 


Yamuna Hydro-Electric Project 


Work started this month (in October) on the 
Rs 42-44 crore Yamuna hydroelectric scheme in 
Dehra Dun district. It is to be executed in two 
stages. The project entails the construction of 
six power stations with an installed capacity of 
420 MW. It forms part of an integrated pro- 
gramme which includes the Harduanj (Stages 
1 and 2) scheme and the Ramganga project 
designed to electrify 1,500 towns in West Uttar 
Pradesh, 300 in each year of the Third Plan. 

Stage 1 of the Yamuna scheme, with an 
installed capacity of 56 MW, is scheduled to 
be completed by mid-1965. Stage 2, with an 
installed capacity of 264 MW, will be carried 
over into the Fourth Plan (1966-71). The 
foreign exchange component of both stages is 
Rs 7:57 crores. 


Bandel Thermal Power Station 


A major thermal power station, with a capacity 
of 600 MW, the biggest in Asia, is to be set up 
by the West Bengal Government at Bandel to 
meet the growing power needs of Calcutta. In 
the first phase of the project the state government 
will have an installation of 300 MW capacity, 
costing Rs 30 crores. The capital is expected to 
become available from the US Development 
Loan Fund (DLF). In the second phase the 
plant’s capacity will be doubled to 600 MW. 
The entire undertaking is scheduled for com- 
pletion by the end of 1963. The state govern- 
ment’s Durgapur thermal power station’s existing 
capacity of 60 MW is being stepped up to 
210 MW. This increased capacity will provide 
power to industries not only in Durgapur but 
in Calcutta region, also over the Durgapur- 
Bandel grid. 

To implement the expansion plan and meet 
its foreign exchange requirements the West 
Bengal Government has secured a loan of 
Rs 9:5 crores from the DLF. The rupee part 
of the capital outlay (Rs 4-5 crores) will be 
advanced by the state. There has been a liberal 
quota sanction within the DLF for optional 
purchase outside the USA. The American 
Kuligian Corporation will act as consulting 
engineers for the Durgapur thermal power 
augmentation scheme. Another US firm and 
a West German concern will work to a common 
schedule in order to complete the project by 
mid-1963. 


Silting of Reservoirs 


The Government of India have sanctioned a 
scheme for research in silting of reservoirs by 
the hydraulic laboratories in the country. Eight 
reservoirs—Bhakra, Hirakud, Maithon, Panchet 
Hill, Mata Tila, Gandhi Sagar, Tungabhadra 
and Lower Bhavani—will be kept under observa- 
tion for silting, and the data thus accumulated 
over a period of years analysed. 
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University 


HERE is still no university in Britain that has 
a reactor of its own. In the United States, 
on the other hand, there are over 30 universities 
possessing reactors for training and experimental 
purposes. The hold-up has not been caused by 
reactor manufacturers, of which there are at least 
three only too willing to sell their wares in this 
country. Lack of enthusiasm in the universities 
is certainly not to blame. But before any pro- 
gress can be made, the Government must take a 
hand. Since the majority of the English universi- 
ties are interested in having a reactor and the 
price of the complete installation plus fuel is in 
the region of £100,000, it follows that the 
Government must support each application 
financially, and decide to which universities 
reactors should be allocated. It is hoped that 
the Government bodies concerned in this decision 
will soon make a recommendation, and that it 
will not be unfavourable. 


“Too Long To Wait” 

The Times over the past few days has published 
a leader and considerable correspondence entitled 
** Too long to wait’? which has brought out into 
the open the general feeling concerning the need 
for reactors at umiversities. It is painfully 
obvious that there is much unrest among univer- 
sity staffs over this long delay. Plans have been 
in hand, for more than two years in some cases, 
for the construction of reactors at certain 
universities and all that has been required is the 
“all clear’’ from the Government. The argu- 
ment, that facilities are available at present 
Authority establishments and it is therefore 
unnecessary for a university to have its own 
reactor, is far from conclusive. Independance is 
to be greatly desired both from a convenience 
and an organisation point of view. In view of 
the importance of creating interest among 
potential sources of engineers at universities, it 
seems strange that it has taken so long to reach 
a decision. The universities that are known to 
be pressing hard are Imperial College, and Queen 
Mary College in the University of London; 
Manchester and Liverpool; and Southampton. 


The Rivals 

There are at least three suitable research 
reactors available to the university market in the 
United Kingdom: (1) Consort made by the 
General Electric Company Limited; (2) Jason 
made by the Hawker Siddeley Nuclear Power 


Reactors 


Vickers Armstrongs (South Marston) Limited. 
A relative new-comer to the British market is 
the UTR developed by the Advanced Technology 
Laboratory Division of American Standard 
which supply three reactors, 10 W, 10kW and 
100 kW. 

In Table 1 and 2 are given the main _para- 


Fig. 1 Sectional model 
of Triga Il. The tracks 
on the right are for the 
removal of the 3-5 ft 
thick high density con- 
crete door at the thermal 
column face. 





Fig. 2 Illustrating the compactness of the Jason 

reactor. The pit in the foreground contains the 

dump tank, and the control panel is shown on the 
right. 


Company Limited; and (3) Triga made by 
TasLe 1.—Main Parameters of the Three Reactor Types 
Consort Jason Triga 
1 TT I la a WW I TT 

Maximum continuous power (kW) | 10 100 10 100 100 10 Up to 100 

(thermal) os Re : 
Fuel .. ‘ ‘ es ..| Uranium-aluminium alloy Uranium-aluminium alloy Uranium-zirconium hydride 
Uranium 235 enrichment Ja } circa 80 per cent 20 to 90 per cent 20 per cent 
Coolant ¥e a Water Water Water 
Moderator ‘ can Water Water Zirconium hydride _ 
Reflector a4 Water Graphite Aluminium clad graphite 
Cladding 0-020 in aluminium 0-020 in aluminium 0-030 in aluminium 
Shielding Concrete Vertically: 16 ft water. 

Radially: Earth (Mark I and 


‘ 7 Water, concrete, cadmium 


Control (percentage reactivity con- 


trolled in brackets) 2 shut down rods (2 per cent) 


1 safety rod (1 7 cent) 
No. of plates per element .. 1 


Coolant rate (gals/hr) 400 _ 2,000 
24 (maximum) 
2,760 2, 


Approximate critical mass (gm) 


..| Cadmium sheathed in Stainless 


steel 


No. of fuel element assemblies . . 
Control rod material 


| 
j 
| 
} 
| 
| 
| 
| 
| 
| 


Neutron source strength .. : Radium-beryllium — 
0-25 curie _ 1-0 curie 
Principal dimensions. Tank diameter, a in Z 
11 ft 8} in 17 ft 2¢ in 


Water height above fuel .. * 4 

Thermal column za ..| 6 ft 6in wide by 6 ft high by 

6 ft deep with one 8} in by 

8tin and twelve 3} in by 
34 in ports 


| 1 and control rod (0-7 per cent) 


7-5 ft concrete (Mark II) 
I fine control rod (4 per cent) 


1 fine control rod (4 cent) 
1 coarse control rod (1:6 per 


1 coarse control rod (1 per cent) 


cent) 
1 safety rod (1-6 per cent) 


2 safety rods (2 per cent) 
Rod elements 


180 1,800 1,800 180 Natural convection 
24 (maximum) | 84 (maximum) 
Annulus loadi 2,000 


1 sided loading—2,000 
2 sided loading—3,800 


Cadmium sheathed in stainless | Boron carbide in aluminium 

steel tu 
1-7 x 10° 5 curie polonium-beryllium 
3 ft 6 ft 6 in 
Core height 2 ft 21 ft . 

Twelve 44 in by 44 in and one | 4 ft by 4 ft by 5-5 ft with many 

44 in by 12} in removable 4in by 4in 

Vertical holes in internal re- stringers. Plug access to 

central stringer without 


or: — 
Central hole: 4in dia. by | opening thermal column 
i door. 


4 peg ae 3h in by 








12 in by 40} in deep. 








meters of the three reactors and the principal 
difference between the various models that each 
company produces. Other features are des- 
cribed in the following paragraphs, and Figures | 
2 and 3 illustrate the different types. 


Consorts One and Two 

Consort I was designed jointly by GEC and 
Imperial College, London, and is a 10 kW poo!l- 
type reactor. 


Consort II has a 100kW power 





rating, and the basic design is similar to its 
predecessor with the critical mass increased by 
about 50 gm. The higher flux available increases 
the range of application and possible experi- 
mental facilities. Where installation dictates 
consideration of head room, concrete top shield- 
ing trolleys can be used with either reactor to 
permit reduction in water depth and hence 
overall height which is important in the cost of 
the reactor housing. 


Consort: Experimental Facilities 


The experimental facilities in Consort I are 
three beam tubes, one of which penetrates the 
reactor tank, a thermal column, a bare face and 
a central vertical oscillator tube. In addition. 
Consort II has a thermal neutron beam tube 
extending to a cave in the biological shield; three 
beam tubes penetrating the reactor tank, the 
central tube incorporating a “ rabbit ”’ facility; 
one additional beam tube terminating close to 
the reactor tank; two vertical rabbit tubes; 
two irradiation racks for ten specimens each 
within the tank adjacent to the core and a loop 
facility passing close to the reactor tank. A dual- 
purpose thermal column may be used, providing 
both a horizontal beam and a vertical feed of 
neutrons which may be required in connection 
with experimental liquid moderated assemblies. 
The column may be a permanent installation 
replacing the normal thermal column or assem- 
bled at the bare face when required. Thus there 
is a big increase in the number of irradiation 
facilities between the two models. However, 
this is not a governing factor in choosing a 
reactor because, providing there is sufficient 
power, the facilities will be selected and designed 
according to the particular requirements of each 
customer. Where permanent installation may 
not be desirable or adaptable to the existing con- 
ditions, the monolithic biological shield may be 
replaced by precast blocks. 


Consort: Fuel Elements 


The reactor fuel elements are built up from 
the standard United Kingdom Atomic Energy 
Authority plates which are used for example in 
Dido and Lido. The fuel elements are handled 
manually and storage compartments are pro- 
vided at the bottom of the reactor vessel. The 
reactor is particularly safe since this type of 
system gives a negative temperature coefficient 
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and ample control-rod absorption is provided. 
The design studies of Consort I and II are now 
complete but both have yet to be proved in 
operation. 

Jason 


The Jason reactor is basically of the Argonaut 
pattern designed by the Argonne National 
Laboratory. Several modifications have been 
made to the original version. Alterations to the 
method of securing the fuel in position and 
adaptation of the core for the use of standard 
Materials Testing Reactor plates have been 
made; these plates are similar to those in Con- 
sort, and are supplied by the UKAEA. The 
instrumentation has also been modified to suit 
British standards. The three basic differences 
between this reactor and its two contenders is 
that it has an internal graphite reflector, the fuel 
is loaded in an annular core and the top is closed. 
The latter permits a headroom of 16 ft to the 
crane hook which is a big reduction over the 
other two makes. The advantage of having 
internal and external graphite reflectors is 
that it is not so absorbent to neutrons and, with 
an annular loading, the layout leads to a reason- 
ably constant thermal neutron flux across the 
internal reflector. As with Consort the use of 
monolithic concrete blocks will give versatility 
in changing facilities after the original construc- 
tion. However, for educational purposes it 
might be considered a disadvantage not to be 
able to see the reactor in operation. 


Fuel Loading Variations 

It is possible to load the reactor in different 
patterns as will be illustrated next week. Each 
pattern will have a different critical mass, which 
may require extra considerations from the safety 
angle, and fuel elements removed from an inner 
part of the assembly may have a much greater 
effect on the reactivity than those moved from 
an outer part. This arrangement could, how- 
ever, provide an interesting basis for experiment. 
Also the annular loading requires considerably 
more fuel than any of the other arrangements. 
The distinct advantage to be gained from having 
the top of the reactor covered over is that the con- 
crete shielding may be replaced by suitable lead 
shielding to attenuate the gamma radiation, so 
that facilities for an exponential experiment 
(Mark I11) may be placed on top of the reactor, 
making the axis of symmetry of the lattice identi- 
cal with the axis of the reactor. The internal 
dimensions of the cave are 6ft by 6 ft by 7 ft 10 in 
high. Although it is possible to provide the 
necessary facilities for an exponential experiment 
with the Consort and Triga designs, the compli- 
cation of having a vertical thermal beam tube is 
more costly, but it is possible to have a horizontal 
stack through the thermal column. 


Jason as an Irradiation Facility 


Mark Ila has been especially designed as an 
irradiating facility, and includes the following: 
static thermal column, as shown in Table I; 
five through holes giving a maximum thermal 
flux of 10'* neutrons per sq. cm per sec; one 
central and four eccentric vertical holes in the 
internal reflector; a movable short thermal 
column (a shield tank on a trolley may be 
substituted); three rabbit holes accommodated 
in pockets in the reflector; and a vertical beam 
port for top experiments suitable for lattice 
experiments. Most of these facilities can be 
supplied on the other marks of the Jason. 


Safety Features 

The moderating and cooling water is dumped 
in 8 seconds by gravity to a tank below the 
ground. The fuel elements may be stored in pits 
near the reactor. If there is any irradiation 
hazard then a transporting coffin from the pits to 
the top of the reactor must be used. There are 
two Jasons now in operation at Hawker Siddeley, 
Langley; and the Netherlands Reactor Centre at 
Petten, and one is under construction at 
UKAEA, Winfrith (Nestor). 
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Fig. 3 Elevation and plan of Consort I. The 
storage holes for the fuel elements are placed at 
the base of the reactor below the core. 





2.—Neutron Flux at Various Positions in the Reactor 


TABLE 
(measured in Neutrons per sq. cm per second) 








Neutron Flax MarkI = Mark Il 
CONSORTS a (10 kW) (100 kW) 
At centre of core fast 4x 10" 4x 108 

thermal 2 x 10" 2 x 10% 
Bare face and thermal column at 
tank/graphite interface fast .. 2 x 10" 2 « 10" 
thermal 3 x 10° 3 x 10 
Main beam tube entry fast .. 1 x 10 i x 10" 
thermal 3 x 10" 3 x 1904 
TRIGA, Mark I or Il, operating at 
100 kW Thermal Fast 
Central thimble 4x 10" 2 x 108 
Rotary rack 7x 10% 5 x 10°" 
Core edge .. ava as 1 x 10'* 7 x 10" 
Thermal column entrance . . -- 3x 10 2 x 10°° 
Beam portentry .. ai .. 8x 10 5 x 104 
Pneumatic transfer tube .. Pen ey. 7 x 104 
JASON 10 kW 100 kW 
Max. thermal flux for vertical holes 1°:5 x 10" 1-5 x 10% 
Inner face of thermal column .. 3x 10” 3x 10" 
Beam holes (at reactor face) wary sf 2x 108 
Approx. max. flux at shield tank 
surface . ni ak 1 3 x 10" 


Note: All Jason flux figures are for a full annular core 
loading, but in most cases the other loading patterns give 
similar figures. 
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Triga 

The Triga reactor is made in the United King- 
dom by Vickers Armstrongs (South Marston) 
Limited under licence from the General Atomic 
Division of the General Dynamics Corporation. 
There are now about 20 reactors of the Triga 
design operating or ordered throughout the 
world. The two models are basically the same 
design, the main difference being that the Mark I 
uses earth as the biological shield; this arrange- 
ment reduces the expense but it also eliminates 
the horizontal beam tube, shielding tank and 
thermal column facilities. The Mark II has a 
solid concrete biological shield and stands above 
the ground. This reactor has a large prompt 
negative temperature coefficient and 3 per cent 
step reactivity insertions in cores adapted for 
flashing have produced momentary powers of 
up to 2,200 MW, with a corresponding peak 
flux of 10'’ neutrons per sq. cm per sec. Flashing 
models for universities have a peak power of 
250 MW. A further model, the Mark F, is 
a recent addition to the Triga range and has a 
maximum continuous rating of 250 kW. 
Triga: Facilities 

The irradiation facilities consist of a rack 
with 40 cups, each capable of holding two 
isotope cans. The rack, which can be rotated, 
is built into the top of the graphite reflector 
and at 100 kW the thermal neutron irradiating 
flux is approximately 0-7 x 10** neutrons per 
sq. cm per second. In addition there are four 
horizontal beam ports; a rabbit tube; a vertical 
tube into the centre of the core; a thermal 
column; a bulk shielding facility consisting of a 
pool 9 ft long, 8 ft wide and 12 ft deep, placed 
at the side of the reactor, using a graphite 
thermalising column from the reflector of approx- 
imately 2ft by 2ft by 3ft long. Finally the 
top face of the reflector may be used for the 
irradiation of large or odd shaped specimens. 


Triga: Fuel Elements 


The fuel is only obtainable from the United 
States, and two small pellets of samarium are 
included in the make-up of each fuel element to 
minimise the reactivity effect due to fission- 
product poisoning. At the top and bottom of 
each fuel element a graphite plug is placed which 
acts as a reflector. Facilities are available to 
store fuel elements at the side of the reactor 
tank. The instrumentation has been altered on 
the British model to comply with the regulations 
of this country. 

This Review of University Reactors will be 
concluded in the next issue. 





Notes and News 


HMS Dreadnought 


The launching of the nuclear powered sub- 
marine, Dreadnought, by Her Majesty the Queen 
at the Barrow in Furness shipyard of Vickers- 
Armstrongs Limited opened a new era in the 
design of submarines. The hull is basically of 
British design but the rear half closely ressembles 
that of USS Skipjack. The cooperation of the 
United States has enabled the launching to take 
place at a much earlier date than originally 
anticipated with a totally British design. The 
commissioning is expected in late 1962. 

The machinery is being made under a contract 
with the Westinghouse Electric Corporation and 
Rolls-Royce. Rolls-Royce are acting as the 
Admiralty’s agents. The reactor is of the pres- 
surised-water type with fuel elements of enriched 
uranium in zirconium sheathing. The control 
plates are made of hafnium. The reactor vessel, 
pressurised, steam generator and coolant pumps 
are all placed within protective radiation shield- 
ing. The length of the Dreadnought is 266 ft. 
and beam 32 ft with a surface displacement of 
3,500 tons. The crew will consist of 11 officers 
and 77 ratings, who have had training with the 
United States Navy, but in future this training 
will be given on a land model of the reactor and 
machinery being built at Dounreay. 
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AERO PRODUCTS LTD. 
BTR INDUSTRIES LTD. AERO DIVISION 


Owing to rapid expansion, in well-established and new fields, 
require in LONDON (near Edgware Road Station— 
excellent accessibility). 


PROJEGT ENGINEERS (res. Pre) 


Responsible for design of FILTRATION equipment for aircraft and 

other high performance applications or for design of pipe assemblies 

(P.T.F.E. rubber including COUPLINGS and fittings). Excellent 

opportunity for a man with initiative and experience in a company which 

already has a successful record of achievement in these fields. 
Qualification: Engineering degree. A.M.I.Mech.E. 


ASSISTANT 
PROJECT ENGINEERS (res. par) 


Minimum qualification —H.N.C. 


To work on :— ai 
AERO ENGINE applications for rigid and flexible HYDRAULIC 
and PNEUMATIC pipes also for electrical conduit installations. 

2. FLUORO CARBONS—extrusion and fabrication of fluoro carbon 
for FLEXIBLE PIPE installations. This is a new field. 

3. FLUORO CARBON LININGS—technical development of LININGS 
for industrial installations requiring complete RESISTANCE TO 
CORROSION; liaison with customer and production; setting of 
standards, design authority, etc. Candidates should have design 
experience of the layout of chemical plant, oil refinery pipework, etc. 


The Company offers :— 
HIGH SALARIES, commensurate with qualifications and 
experience. 
EXCELLENT PROSPECTS of promotion. 
EDUCATION AND TRAINING — positive encouragement 
with further studies. 
GOOD PENSION AND BENEFIT SCHEMES. 
HOLIDAYS-—rising from 3 weeks after one year. 
Send full details of experience, education, age, etc., including salary 
earned, with advertisement reference to 
Mr. P. K. Brewin, 
PALMER AERO PRODUCTS LTD., 


Herga House, Vincent Square, London, S.W.i D 259 


(Palmer — 








PUBLIC APPOINTMENTS 


BRISTOL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
(A College of Advanced Technology) 
ASHLEY DOWN, BRISTOL 7 
Principal: G. H. MOORE, M.Sec., F.P.S., F.R.LC. 


The Governors invite applications for post of 
ASSISTANT, GRADE B, in the DEPARTMENT 
OF PHYSICS. Applicants should possess an 
Honours Degree in Physics and have had research 
or industrial experience in some branch of applied 
physics. Teaching experience desirable. 

Salary, according to experience and qualifications 
within range £790 to £1375. 

Application forms and details from the 
REGISTRAR. D 242 


CIVIL ENGINEERS 


CIVIL ENGINEERS: MINISTRY OF AGRI- 
CULTURE, FISHERIES AND FOOD. Up to 
seven pensionable posts for men and women at 
least 25 and under 35 on 1.1.60 (extension for regular 
Forces service, Overseas Civil Service, established 
civil service, and temporary Government service as 
Civil Engineer), Duties concerned mainly with land 
drainage and sea defences. Candidates must have 
achieved Corporate membership of the Institution 
of Civil Engineers, or have passed examinations 
necessary for attaining such membership, and have 
qualified in Hydraulics, Starting salary (men, 
London) from £830 to £1125 according to age. 
Scale maximum £1300. Promotion prospects to 
main grade (maximum £1780), senior grade (max- 
imum £2120) and a few higher posts.—Write CIVLL 
SERVICE COMMISSION, 17, NORTH AUDLEY 
STREET, LONDON, W.1, for application form, 
quoting 8/64/MAFF. D 257 


ARCHITECTURAL AND CIVIL 
ENGINEERING DRAUGHTSMEN 


Pensionable posts for men and women aged at 
least 20 on 1.6.60 with at least 3 years’ training, 
including adequate practical experience with 
appropriate technical study. At least one year must 
have been spent on full-time drawing vuffice work, 
Salary (men, London) £557 10s. (20) to £895 (28 or 
over). Scale maximum £980. ymotion prospects. 
—Write CIVIL SERVICE COMMISSION, 17, 
——. SS ——. LONDON, W.1, 
for application form, quot 65-69/60. Closi 
date Bist DECEMBER, 1966, , D 258 


LANCHESTER COLLEGE OF 
TECHNOLOGY 
COVENTRY 


Principal: A. J. RICHMOND, B.Se.( Eng.), 
Ph.D., M.1.Mech. B. 


Applications are invited for the post of 
SENIOR LECTURER 
IN 
PRODUCTION ENGINEERING 


The Department of Production Engineering is 
now in new buildings and possesses a wide range of 
modern instruments anc a Various ew 
advanced courses are planr for early commence- 
ment. The post therefore offers considerable scope 
to a well-qualified and experienced Production 
Engineer. Duties to commence on a date to be 
agreed. 

Salary: £1550 by £50 to £1750 p.a. In certain 
circumstances, a candidate may be paid a com- 
mencing salary above the minimum of the scale 

Further particulars and application ferms from the 
REGISTRAR, LANCH EATER COLLEGE OF 
TECHNOLOGY, PRIORY STREET, COVENTRY 
(stamped addressed foolscap envelope required) 
returnable to him by 26th NOVEMBER, 1960. 

W. L. CHINN, 


Director of Education. D 254 


WESTERN REGION OF 


BRITISH RAILWAYS 
require 


Technical Assistants to examine and assess the 
strength of existing girder bridges and structures, 


and to prepare site surveys. Salary range £875/£948 


Interesting work in pleasant conditions with 


promotion on MERIT. 
Superannuation Fund. 
Reduced rates of travel and other concessions 
Five-day 


week. 
Applications, giving age, qualifications and 


experience, to:— 
CHIEF CIVIL ENGINEER 
BRITISH RAILWAYS 
WESTERN REGION 
PADI OOE Getnen 
2 


Se 


D 229 
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SALES ENGINEER 


We seek a TECHNICAL REPRESENTATIVE for the WEST 
COUNTRY based BRISTOL area. Age around 27/31, not neces- 
sarily with previous sales experience but possessing education, alertness, 
persistence, integrity, and good engineering experience which will 
be well rewarded by good basic salary, commission, car, expenses, 
pension, by progressive engineering company. Full details of career 
please in confidence. 


Markland Scowcroft Limited, 
Bromley Cross, 
Bolton. 


D280 





UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


ENGINEERS 


required as OPERATIONS MANAGERS 
at the Dounreay Experimental Reactor 
Establishment. 

Successful applicants will be responsible 
on shift for the safe and efficient operation 
of the Fast Reactor and its associated 
steam and electrical generating plant 
Some vacancies also exist for younger men 
to assist on the operational side where 
knowledge and experience will be gained 
which can lead to the more senior positions 
in the group. 

Salaries assessed according to age, 
qualifications and experience, from £360 
to £1825. 

Applicants must have served a recognised 
engineering apprenticeship and be at 
least Graduate Members of a recognised 
senior engineering institution or have an 
honours degree in engineering and at least 
three years relevant industrial or research 
experience. 

Housing assistance schemes; Hostel 
accommodation; Contributory Superannua- 
tion. 

Send postcard for application form, 
quoting ref. 151/26, to the PERSONNEL 
MANAGER, D.E.R.E.. DOUNREAY, 
THURSO, CAITHNESS, SCOTLAND. 

D 271 











THE GENERAL ELECTRIC COMPANY LIMITED 
ATOMIC ENERGY DIVISION 


PLANNING ENGINEERS 


Vacancies exist at Erith for Planning Engineers who will be 
responsible for the programming of design, manufacture and 
construction of complete Nuclear Power Stations. 


Applications are invited from:— 


a Mechanical Engineers 
b Electrical Engineers 


who have experience of the detailed planning of heavy engineering 
projects. 
Applicants should preferably hold H.N.C. or equivalent 
qualification. Some site experience would be an advantage. 
Write for application form in the first instance to 
THE PERSONNEL MANAGER (R.5.T.) 
THE GENERAL ELECTRIC COMPANY LIMITED 


ERITH, KENT 
D 235 
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WORKINGTON IRON & STEEL 
ASSISTANT COMPANY 
TO Branch of The United Steel Companies Limited 
DESIGN 
PLANT MANAGER ENGINEER 


« new senior production appoint- Applications are invited for the senior 
ame is to be made to the . position of Design Engineer in the Engi- 
ment staff of the South Wales factory neering Division, who will be directly 
of an expanding company prominent responsible to the Chief Engineer for 
in the manufacture of synthetic resins. | ggg A ng supervision + onapnenring 

esign. he design work will be concerr 
_ Its initial responsibilities will with blast furnace plant, ore preparation, 
include :— steelmaking plant, rolling mills, coke 

1. The co-ordination of stock con- ovens and ancillary services including gas, 

trol, supply and distribution steam and water. He will lead a design staff 
procedures for raw materials of engineers, technicians and draughtsmen. 
and finished products. Sound experience of design in relation 


to large capital development projects, not 
necessarily within the iron and steel 
industry, is essential, 


2. The co-ordination of production 
' “planning and control. 





* 3. Production develop i & related The salary is substantial. The Company 
3. T t > gals & subs z oO 5 
ped nod _ exist i eS has a compulsory pension and life assurance 
. scheme and offers a house or arrangements 
handling methods. for assisted house purchase 
A ts for cone as Apply x. full (in strict confidence) 
be graduates in t ra 3o without delay to: 
who have 2" good. knowiedge | of _ THE SECRETARY, 
¢ and/or — “i WORKINGTON IRON & STEEL CO., 
ing, & -~ x Sis is the P.O. BOX NO. 5, 
management om outer — MO8S BAY, WORKINGTON, 
eyntnetc Ox ue Offices of CUMBERLAND i 
write to . Endorse envelopes Personal and 
ENGINEERING. quote reference DE. D 251 

















STATION ENGINEERS (G.D. & MECH.) 


AIR MINISTRY require STATION ENGINEERS 
(G.D.) and STATION ENGINEERS (MECH.) at 
R.A.F, and Ministry of Aviation Stations. The 
work of Station Engineers (G.D.) consists of installa- 
tion, operation and maintenance of high and medium 
voltage electrical distribution systems, electrical 
power and lighting installations, control systems and 
generating plant: knowledge of heating and ventilat- 
ing plant and diesel engines an oy ~ Station 
Engineers (Mech.) are concerned with diesel power 
piant, steam and hot water heating systems, refrig- 
eration and air conditioning and miscellaneous 
worksho plant, tools and equipment. Candidates 
must hold O.N.C. or Mech./City and Guilds Electrical 
Technician’s Certificate/2nd Class M.O.T. Certificate 
or equivalent and must also have had recognised 
apprenticeship with firm of good repute plus 3 years’ 
employment in electrical or mechanical and engi- 
neering, preferably on operation and maintenance 
of mine, factory or workshops plant and services. 
Preference to candidates with supervisory experience 

Commencing salary dependent upon age, qualifi- 
cations and experience and ranges from £770 to 
£875 rising by annual increments to £925. Oppor- 
tunities for promotion up to Tech. Grade A, maximum 
salary £1680 (National rate). Pension prospects. 
Five-day week. 18 days paid leave a year initially. 
Internal training courses provided and attendance 
at technical colleges by sultable candidates is spon- 
sored. Overseas tours for which special allowances 
are payable in addition to higher salary. Applicants, 
who must be natural born British subjects, up to 
age 55, should write stating age, qualifications and 
experience to MANAGER (P.E.1), PROFESSIONAL 
AND EXECUTIVE REGISTER, MINISTRY OF 
LABOUR, ATLANTIC HOUSE, FARRINGDON 
STREET, E.C.4. No original testimonials should 
be sent. Only applicants selected for interview will 
be advised. G 892 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


AIR MINISTRY require ASSISTANT MECH- 
ANICAL AND ELECTRICAL ENGINEER for 
design construction and maintenance of installations 
on airfields, radar stations, missile bases, workshop 
and maintenance units for the R.A.F. at home and 
overseas as well as certain Civil Airports. Salary: 
£305 at 25 to £1095 at 34 or over, thereafter rising 
to max. £1260 with increase for London and slight 
decrease for country districts. Appointments long 
term with promotion and pension prospects. Five- 
day week with 4 weeks 2 days leave a year initially 
Special allowances payable in addition to salary 
during overseas service. 

Minimum qualifications and experience: 

(i) (a) University degree or equiv. diploma in 
electrical and/or mechanical engineering with at 
least 2 years apprenticeship; or 

(6) Graduate or corporate member of L.E.E. with 
at least 3 years apprenticeship; or 

(ec) Graduate or corporate member of I.Mech.E. 
appreciable electrical engineering experience with at 
least 3 years apprenticeship; and 

(ii) Have been employed for minimum of 2 years 
with well established engineering concern and gained 
wide experience in both electrical and mechanical 
engineering practice 

Applicants must be natural born British subjects 
between ages of 25 and 45. 

Forms from MINISTRY OF LABOUR, TECH- 
NICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, §$.W.1, quoting 
D.158/OA. G 897 
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MANCHESTER REGIONAL 


HOSPITAL BOARD 
MANCHESTER REGIONAL }:)SPITAL BOARD 
invite applications from QU “).1FIE VENTI- 
ANICAL AND/OR HEATIN: AND hei 
LATING ENGINEERS for tv posts ™ cont 
GRADE ENGINEER. Salary s vie: £910 by £2) 
by £40 (2) by £43 (5) by £50 (7) (> £1600, Aa ian 
Health Service conditions superanpua 
scheme. <vOCRE- 
Application forms obtainable from the pore 
TARY, MANCHESTER REGIONAL HOO ® 
BOARD, CHEETWOOD ROAD, MANCHESTER} 
to whom they should be returned by 14 NOV _ 397 
1960. oe 


UNIVERSITY OF LEICESTER 
DEPARTMENT OF ENGINEERING 


Applications are invited for the following posts 
in the new DEPARTMENT OF ENGINEERING : 
(a) SENIOR LECTURESHIP or LECTURE- 
SHIP in APPLIED ME‘ HANICS 
(6) LECTURESHIP in _ TRICITY 
HEAVY CURRENT) Rows 
(¢) LACTURESHIP IN 17 HERMODYNAMICS 
(d) LECTURESHIP IN STRUCTURES. | 
For the Lectureship in Structures applicants 
should have some interest in Experimental Stress 
Analysis OR Soil Mechanics OR Concrete. 
Salary scales: Senior Lecturers £1850-£2225 a 
year; Lecturers £1050-£1850 a year, with member- 
ship of F.S.S.U. and family “allowances; initial 
salary dependent on qualifications and experience. 
Further particulars from the REGISTRAR, to 
whom applications should be sent by 16th 
NOVEMBER D 233 


THE COLLEGE OF AERONAUTICS 


WIND TUNNEL ENGINEER required in 
DEPARTMENT OF AERODYNAMICS to be 
responsible under the senior engineer for the opera- 
tion of supersonic and subsonic wind tunnels, 
compressors, vacuum pumps and other ancillary 
equipment. Candidates should have experience of 
plant with driving motors of approximately 2000 h.p., 
a sound knowledge of both mechanical and electrical 
engineering techniques and preferably be familiar 
with automatic control gear. Consideration would 
be given to persons with more limited experience 
but who would be willing to learn. The work is both 
varied and interesting and the successful candidate 
will be encouraged to assist in experimental research. 
Salary in seale £800 by £25 to £1000 by £25 to 
£1150 p.a. with local government superannuation.— 
Applications giving full particulars and containing 
the names of three referees, to the RECORDER, 
THE COLLEGE OF AERONAUTICS, CRAN- 
FIELD, BLETCHLEY, BUCKS. D 240 





HERIOT-WATT COLLEGE, EDINBURGH 


DEPARTMENT OF MECHANICAL 
AND CIVIL ENGINEERING 


Applications are invited for appointment as 
LECTURER in MECHANICAL ENGINEERING 
to take up duty as soon as possible. Candidates 
should have a University Degree in Engineering or 
equivalent qualification, together with industrial 
experience. Previous teaching experience is 
desirable. Duties will include the development of 
courses in Principles of Engineering Production and 
of newly equipped machine tool, metrology and 
heat treatment laboratories. Knowledge of pro- 
duction techniques is essential. Salary scale within 
the range £800-£1550, on which the successful 
candidate may be placed according to qualifications 
and experience 

Further particulars and form of application 
which should be returned to the PRINCIPAL not 
later than 7th NOVEMBER, may be obtained 
from the COLLEGE D 248 


UNIVERSITY OF AUCKLAND 
NEW ZEALAND 
SENIOR LECTURESHIP OR LECTURESHIP 
IN MECHANICAL ENGINEERING 


Applications are invited for ¢} bove-mentioned 
post. Candidates should be | ersity graduate 
in Mechanical Engineering. A er degree would 
be an advantage. Previous | ng experience i 
not necessary, especially if the candidate has h 4 
suitable professional experienc stry - a 

The appointment will be made other ai the grade 


of Lecturer or Senior Lecturer 
qualifications of the success 
salary scales are as follows: s+ 





rising to £2000 per annum } : — 
ments. Lecturer £1250 risi; ik Soir hie d 
increments of £75. Commen: ibe ae 
appropriate seale will be det candice ie 
qualifications and experiency + 
Travel and other remova 
within specified limits lowed 
Further particulars and m e 
method of application may ‘a an 
SECRETARY, ASSOC]4") UNIVER 
SITIES OF THE BRITIsi SWEAT Oe 
36, GORDON SQUARE. Ly Ate 
Applications close, in Ne 
on 30th NOVEMBER. 19+ 
) 244 
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AIR MINISTRY 


AIR MINISTRY, Works Design Branch, requires in 
LONDON CIVIL ENGINZERING DESIGNER 
DRAUGHTSMEN with adequate training and 
drawing office experience im one or more of the 
following :— 

(a) Roads, pavements, earthworks and storm- 
water drainage; (6) Foul drainage and sewage dis- 
posal; (ce) Water supply distribution. Some site 
experience and possession of recognised technical 
qualifications an advantage. Financial assistance 
and time off may be allowed for recognised courses of 
study. Promotion and pension prospects. Five-day 
week with 18 days paid leave per year initially. 

Salary ranges from £805 (at age 25) to £980 p.a. 
Commencing salary dependent on age, qualifications 
and experience. Applicants, who must be natural 
born British subjects, should write (quoting Order 
No. Kings Cross 3746), to AIR MINISTRY, W.G.d, 
LACON HOUSE, THEOBALDS ROAD, LONDON, 
W.C,1, or to any Employment Exchange, giving 

e, details of training, ee full particulars 
of former posts held and copies of any testimonials. 
Candidates selected will normally be interviewed 
in London and certain expenses reimbursed. G 895 


AUSTRALIA 
ENGINEERS 
METROPOLITAN WATER, 
SEWERAGE AND DRAINAGE BOARD 
OF NEW SOUTH WALES 


Applications are invited from graduates or 
diplomates (preferably under 30 years of age) in 
Engineering for appointment to the Engineering 
staff of the Metropolitan Water, Sewerage and 
Drainage Board of New South Wales. Because of 
accommodation difficulties, vacancies exist only for 
single men and married men without children, 

Minimum commencing salary £A1250 p.a. for a 
diplomate and £A1368 p.a. for a graduate, with 
incremental progression, subject to satisfactory 
service, to £A2010 p.a. Progression beyond this 
rate is by appointment as vacancies arise. 

The main requirement is for Civil Engineers, who 
have just completed training but consideration will 
also be given to those with some experience and to 
graduates and diplomates in Mechanical, Electrical 
and Chemical Engineering. . 

Appointees will be employed on the investigation, 
design, construction or maintenance of water, 
sewerage and storm-water drainage projects in the 
Sydney or Wollongong areas. No country service 
is involved. 

Superannuation Scheme. Good leave conditions. 

Successful applicants will be nominated for travel 
under the Assisted Passage Scheme. The cost of 
the passage is £10 per adult. 

For further particulars and application forms, 
please write to AGENT GENERAL FOR NEW 
SOUTH WALES, 56, STRAND, LONDON, W.0.2 

D 261 





CITY OF BIRMINGHAM 
PUBLIC WORKS DEPARTMENT 
MECHANICAL AND ELECTRICAL 

SECTION 


Applications are invited for the following posts 
in the Design Office: 

(a) SENIOR ENGINEERS, APT IV (£1140 

£1310 p.a.) (Heating and Ventilating). 

(6) ASSISTANT ENGINEER. Special (Grade 

(£840/£1145 p.a.) (Heating and Ventilating). 

Applicants must be Associate Members of the 
Institution of Heating and Ventilating Engineers, 
or hold the Higher National Certificate in Mech- 
anical or Electrical Engineering (with five years’ 
experience). 

Duties undertaken in this office, include the 
design of mechanical, electrical and heating services 
and installations in Civie Buildings, municipal 
offices, multi-storey flats and other dwellings, car- 
parking, garages, fire and police stations, schools, 
baths, salvage destructor plants, pumping stations, etc, 

Applicants must have had experience in the 
design, SS and supervision of contracts 
associated with the above work. 

The appointments are permanent, superannuable, 
subject to a medical examination and terminable 
by one month's notice on either side. 

Applications endorsed with the heading of the 
post applied for, stating qualifications, age and 
experience, together with the names of two persons 
to whom reference may be made, should reach the 
undersigned not later than 19th NOVEMBER, 1960 

Canvassing disqualifies. 

HERBERT J. MANZONI, 
City Engineer and Surveyor 
CIVIC CENTRE 


BIRMINGHAM 1. 





STRUCTURAL ENGINEERING DESIGN 
DRAUGHTSMEN 


AIR MINISTRY, Works Design Branch, requires 
in LONDON STRUCTURAL ENGINEERING 
DESIGNER DRAUGHTSMEN for reinforced 
concrete or structural steelwork of all types. Appli- 
cants must have adequate training and several 
years’ experience. Some site experience and 
possession of recognised technical qualification an 
advantage. Financial assistance and time off may 
be allowed for recognised courses of study. Promotion 
and pension prospects. Five-day week with 15 days 
paid leave per year initially. 

ranges from £805 (at age 25) to £980 p.a. 
Commencing salary dependent on age, qualifications 
and experience. Applicants, who must be natural 
born British subjects, should write (quoting Order 
No. Kings Cross 3745), to AIR MINISTRY, W.G.d, 
LACON HOUSE, THEOBALDS ROAD, LONDON, 
W.C.1, or to any Employment Exchange, giving age, 
details of train i qualifications, full particulars of 
former posts held and copies of any testimonials. 
Candidates selected will normally be interviewed in 
London and certain expenses reimbursed. G 894 


WESTERN REGION OF 
BRITISH RAILWAYS 
require 


Engineering Assistants (capable of supervising 
Drawing Office staff) experienced in the design of 
reinforced concrete bridges and other structures to 
fill vacancies in posts in the salary range £1095/£1150 
Interesting work in pleasant conditions with 
promotion on MERIT. 
Superannuation Fund, 
Reduced rates of Travel and other concessions. 
Five-day week. 
Applications, giving age, qualifications and 
experience, to:— 
CHIEF CIVIL ENGINEER 
BRITISH RAILWAYS 
WESTERN REGION 
PADDINGTON 
LONDON, W.2 





THE UNITED LIVERPOOL HOSPITALS 
ENGINEERING ASSISTANT 


Applications are invited for the post of ENGINEER- 
ING ASSISTANT to assist the Superintendent 
Engineer. The duties will include the preparation 
of drawings and specifications. Candidates should 
be competent draughtsmen and experienced in 
heating and ventilating and general engineering 
work and should hold the Higher National Certificate 
in Mechanical Engineering or its equivalent. The 
salary is on the scale £600 by £25 (6) by £30 (3) to 
£340 per annum and a candidate with suitable 
experience may enter the scale above the minimum. 
The Terms and Conditions of Service are those of 
the appropriate Whitley Council. 

Apply stating age, qualifications, experience and 
the names and addresses of three persons to whom 
reference may be made to the SECRETARY, THE 
UNITED LIVERPOOL HOSPITALS, 80, RODNEY 
STREET, LIVERPOOL, 1, by the 8th NOVEMBER, 
1960, D 221 





ASSISTANT ENGINEER (ELECTRICAL) 


Required for the London Office of the CROWN 
AGENTS FOR OVERSEA GOVERNMENTS AND 
ADMINISTRATIONS for appointment to pension- 
able establishment on probation for 2 years. 
Commencing salary between £830 at age 25 and 
£1125 at age 34 or over in scale rising to £1300. 
Fully qualified officer at least 27 years of age may 
be eligible for special increase of £75 within max- 
imum of scale after 2 years’ service. Liberal leave. 
Five-day week. 

Candidates, preferably between 25 and 35 years 
of age, should have degree in Electrical Engineering 
or be Corporate Member of the Institute of Elec- 
trical Engineers. They should have received their 
training with established electrical manufacturer, 
contractor or undertaking and have had subsequent 
operating or design experience in either medium 
size thermal power stations, transmission and 
distribution systems, or consumer's installations. 
Previous contract experience an advantage. 

Duties include purchase of electrical plant and 
equipment, preparation of specifications for tenders, 
adjudication of tenders and technical correspondence 
with Administrations. 

Apply to CROWN AGENTS, 4, MILLBANK, 
LONDON, 8.W.1, for application form and further 
particulars, stating age, name, brief details of 
qualifications and experience and quoting reference 
M2A/51092/E1. I 


GOVERNMENT OF NORTHERN 
RHODESIA 
MECHANICAL ENGINEER 
MECHANICAL BRANCH 
MINISTRY OF TRANSPORT AND WORKS 
To take up Appointment in February, 1961 


To assist in the administration of the Mechanical 
Branch main workshop or to assume control of a 
workshop and area served thereby at an outstation. 
Appointment on contract or pensionable terms. 
Contract salary £1315-£1995 plus gratuity. Pension- 
able salary £990-£1950. An interim allowance at 
the rate of 5 per cent of basic salary is also payable 
at present. Free passages. Quarters available at 
reasonable rent. 

Candidates, 26-40 years, must be A.M.I.Mech.E., 
or Grad. L.Mech.E., or hold a degree in Mechanical 
Engineering with at least two years post quali- 
fication experience; preferably with experience in 
the administration of a large workshop handling 
maintenance of motor vehicles and road con- 
struction plant. 

Write XIRECTOR OF RECRUITMENT, 
COLONIAL OFFICE, LONDON, 8.W.1, giving 
full names, age, qualifications and experience, 
quoting BCD 119/3/01/D65, D2 





STOKE MANDEVILLE HOSPITAL 
AYLESBURY 


INSTRUCTOR in light engineering required for 
Rehabilitation Department of above Hospital. 
— should have had considerable experience 

workshop practice including drawings. Post 
temporary in first instance. Whitley Council 
conditions of service. Salary at present £645 p.a. 
for a 44-hour week.—Further details may be 
obtained from ADMINISTRATIVE OFFICER, to 
whom applications, with two names for reference, 
should be sent. 279 
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AND 
CONSTRUCTION 
DEPARTMENT 


DESIGN 











Headquarters, London S.E.1. 
POWER PLANT DESIGN BRANCH 





ASSISTANT 
ENGINEERS 











(a) THERMODYNAMICS 


Duties will be to carry out thermodynamic investigations in connection 
with power station plant including assessment of the effect on overall 
nea amen of changes in cycle conditions and assessment of the per- 
ormance achievable with different types of cycle. 

successful candidate will be required to dev 
assessment but will have the advice of list 
with regard to efficiencies achievable. He will also be required 
to assist the specialist engineers dealing with individual plant items by 
developing methods of assessing the effect on overall performance of 
changes in component efficiency cr arrangement. The services of a 
digital computer will be available to assist in the work. 


Candidates should have a degree in mechanical engineering and/or 
corporate membership of the Institution of Mechanical Engineers with 
a sound knowledge of applied thermodynamics. Previous experience in 
the power generation field is desirable. 


@ SALARY WITHIN THE RANGE £1,710—£2,145 p.a. 


(b) ELECTRICAL PLANT 


Duties will be to assist in investigations into the design problems asso- 
ciated with electrical equipment for power stations and in the preparation 
of specifications and examination of tenders. 


Candidates should have a degree in electrical engineering and/or corporate 
membership of the Institution of Electrical Engineers with a sound know- 
ledge of the principles of electrical machine design and some manufacturing 
and test experience with large alternating current rotating machines. 


@ SALARY WITHIN THE RANGE £1,450—£1,890 p.a. 


(c) CONTROL 


The successful candidate will become a member of a small section dealing 
with the instrumentation and control of power station plant. His primary 
duties will be to investigate problems in connection with automatic 
control and will include the formulation of performance requirements 
and the critical assessment of schemes proposed by manufacturers. 


Candidates should have a degree in mechanical engineering and/or 
corporate membership of the Institution of Mechanical Engineers. A sound 
knowledge of basic control anaes § and experience in the design of automatic 
— installations are required, and previous experience of power station 
plant. 


@ SALARY WITHIN THE RANGE £1,450—£1,890 p.a. 


(d) TURBINE PLANT 


Duties will be to assist senior —- engaged on investigations into 
economic and technical aspects of turbo-generators and auxiliary plant 
with particular emphasis on the condensers, cooling towers, pumps and 
other features of the cooling water system. 

Candidates should have a degree in mechanical engineering andlor 
corporate membership of the Institution of Mechanical Engineers. Previous 
power plant experience is not essential. 


@ SALARY WITHIN THE RANGE £1,335—£1,670 p.a. 
Applications stating age, qualifications, experience, present position 
ating post applied for, to the Personnel Officer, 
London 8th November. Envelopes 


(359. . 


? 


born . ‘Be 
be marked ‘‘ Confidential Ref. 








Central Electricity 
Generating Board 
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MECHANICAL 
ENGINEER 


THE BAHRAIN PETROLEUM COMPANY LIMITED 
requtre a 
MECHANICAL ENGINEER 
for their Power and Utilities Department 


The need is for a young single or married man, 
preferably not over 28 years of age, who should be a 
graduate of the Institution of Mechanical Engineers 
and have had at least two years’ experience in 
power plants or similar works. Graduate members 
of the Institution of Electrical Engineers or 
graduates with a B.Sc. in Engineering who have 
had the necessary practical experience would also 
be considered. 

The successful applicant will be required for 
work connected with the operation and control of 
high pressure boilers, straight condensing and 
extraction tors, utility steam raising 
plants, etc. He may also be required to work on the 
high voltage electrical distribution systems and 
on extensive refinery utilities distribution systems. 

The commencing salary will be dependent upon 

and experience, in addition to which the 


qualifications 
following are provided :— 
* 
FREE AIR-CONDITIONED ACCOMMODATION - LIVING ALLOWANCE 
INITIAL KIT ALLOWANCE - FREE MEDICAL ATTENTION 
PAID HOME AND LOCAL LEAVES 


(passages paid for the former and generous assistance 
towards the latter). 


PENSION AND PROVIDENT FUND SCHEMES 
* 


Apply in writing with full particulars, quoting “ETS/PU” to 
CALTEXK SERVICES LIMITED D 282 
Calter House, Knightsbridge Green, London, S.W.1. 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 
WILLESDEN TECHNICAL COLLEGE 
Denzil Road, Willesden, N.W.10 


eee: L. L. ALLEN, B.8e(Eng.), A.K.C., 
I. Mech.E., M.1.E.E., M.1.Prod.E. 


DEPARTMENT OF MECHANICAL 
AND PRODUCTION ENGINEERING 


Applications are invited from University graduates 
for the following posts:— 

(a) LECTURER to teach two subjects from the 
following up to Higher National Certificate 
standard :— 

Production Engineering 
Industrial Administration 
Strength of Materials 
Theory of Machines 

(b) LECTURER to teach two subjects from the 
following, up to the Higher National Certificate 
or appropriate City and Guilds Final standard: 

Applied Thermodynamics 
Refrigeration Engineering 
Instrument Technology 
Willesden Technical College is a large college 
situated within a short distance from the centre of 
London. The college offers to a high standard a 
very large range of courses in Mechanical and 
Electrical Engineering, Architecture and Building, 
and this level of work is rapidly expanding. 
Engineers interested in an academic career will 
be given every opportunity and encouragement to 
continue their studies and to take an active part in 
research and development projects. 
Salary within the range: £1408-£1601 per annum 
Further particulars and application forms 
(foolseap s.a.e.) from the CLERK TO THE 
GOVERNING BODY, 163, WILLESDEN LANE, 
N.W.6 (to be RETURNED IN TWO WEEKS). 
Cc. E. GURR, M.8c., Ph.D 


Chief Education Officer. D 281 





APPOINTMENTS OPEN 








BABCOCK & WILCOX, LIMITED 


have a vacancy in their 


LONDON ATOMIC ENERGY DEPARTMENT 


for an 
APPLIED MATHEMATICIAN 
with interest in Elasticity 
or for a 
MECHANICAL or 
STRUCTURAL ENGINEER 


with MATHEMATICAL APTITUDE for work on 
Theoretical Stress Analysis arising in Pressure Vessel Design. 
Degree essential 


Apply in writing to :— 
The Assistant Secretary, 209 Euston Road, LONDON, N.W.1 


D 269 


Go 


The Guest Keen and Nettlefolds Group of 

Companies wish to make the following 

appointment at their Group Research 
Laboratory, in Wolverhampton. 


DRAUGHTSMAN 


A Draughtsman is required for work on 
plant layout and building alterations in 
connection with the expansion of the 
Laboratory. 

This is a new and permanent appointment 
which offers considerable scope to the 
successful candidate. Experience of instal- 
lation, and maintenance of a wide variety 
of building work is desirable. 

Applications should be made in writing 
giving details of qualifications and experi- 
ence, etc., in confidence to the 


RECRUITMENT OFFICER, 
G.K.N. GROUP RESEARCH 
LABORATORY, 
BIRMINGHAM NEW ROAD, 
LANESFIELD, 


WOLVERHAMPTON D 263 

















TECHNICAL ASSISTANT 


required by 
ATOMIC WEAPONS RESEARCH ESTABLISHMENT 
Aldermaston, Berks., 


to assist a section leader on an operational plant engaged in the processing 
of uranium and plutonium metals. Initially, the duties will be concerned 
with forward planning and later with plant management. 

Applicants should either be mechanical engineers or metallurgists with 
a minimum qualification of Grad.I.Mech.E. or L.I.M. respectively. No 
previous experience is necessary as this is a trainee grade. There are 
excellent opportunities for promotion to the professional engineering 


class. 
SALARY: £595 (at age 20)-£860 (at age 25)-£1025 (at age 30). 
Superannuation A house or substantial assistance with house 


purchase will become available for married officers. 


For application form send postcard (or letter) to the Senior Recruitment 
Officer at the above address, quoting ref. No. 2819/26, D 264 








ENGINEERS 


ENGLISH SEWING COTTON 
COMPANY LIMITED invites 
applications from ENGINEERS, 
capable of controlling and super- 
vising maintenance of Power Plant, 
premises and services in this group 
of factories. Applicants must possess 
a degree in Engineering as well as 
Mechanical and Electrical experience, 
and experience of Building main- 
tenance would be an advantage. 

Position offers wide scope in a 
developing organisation. Super- 
annuation, etc. 

Applications in writing giving full 
details of qualifications and experi- 
ence to:— 

CHIEF PERSONNEL OFFICER 

ENGLISH SEWING COTTON 


CO. LTD. 
ARKWRIGHT HOUSE 
MANCHESTER, 3 p228 
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ENGINEER SURVEYORS 
ENGINEER SURVEYORS {or inspec ee als 
Boiler and Pressure Plant reuired. APPUGKE 
must not be more than 38 yes: and mus men 
Ist Class M.O.T. certificate with steam eA Beale) 
or equivalent qualifications. Salary (BO4 © 
starting at £800 p.a. Othe: benefits. DEPT 
OXFORD, SHREWSBURY.— Apply ENG. Dee 
GENERAL ACCIDENT ASS RANCE 
LTD., 99, ALDWYCH, W.C.2. 


ENGINEERING GRADUATES 
FORENSIC ENGINEERS invite application from 
ENGINEERING GRADUATES with good = 
ground and industrial experience for responsible 
and individualistic post. Age not over 35..- 
BOX D 231, Offices of ENGINEERING. 


MINE MECHANICAL ENGINEER 
FOR INDIA 


Applications are invited for the position of MINE 
MECHANICAL ENGINEER for an established 
metalliferous mine under European management in 
India. Applicants must have an Engineering Degree 
or be Associate Member of the Institution of Mech- 
anical Engineers. The Engineer selected will be 
responsible for the maintenance of all mechanical 
plant and equipment at the mine. A good salary 
with house and generous allowances will be provided. 
There is an established Provident Fund and Pension 
Scheme, plus free medical attention, passages, ete.— 
Write in the first instance giving full details of 
experience, ete., to BOX OC/71 c/o 95, BISHOPS- 


GATE, LONDON, E.C.2. D 223 
ENGINEERING GRADUATES 
THE ATOMIC ENERGY DIVISION OF THE 


G.E.C. invites applications from ENGINEERING 
GRADUATES, less than 30 years of age, interested 
in the basic design and analysis of complex steel 
structures, stress analysis of shells, evaluation of 
temperature stress distributions, creep and pipe- 
work calculations. Previous experience of some 
aspects of this work is desirable though not essential 
and it is envisaged that successful candidates would 
have an honours degree in mechanical or civil 
engineering.—Write: 
PERSONNEL MANAGER (DWB), 
THE GENERAL ELECTRIC COMPANY 
I ITED 


AMITED, 
ERITH, KENT D 224 


MECHANICAL OR PRODUCTION 
ENGINEER 


MECHANICAL OR PRODUCTION ENGINEER, 
with highly developed qualities of leadership and 
initiative, and experience in writing or editing 
technical reports required to take charge of a trans- 
lation group at a well-known and rapidly expanding 
organisation in the East Midlands. This appoint- 
ment offers very considerable scope for development 
in addition to a good starting salary, excellent 
superannuation scheme, and pleasant surroundings. 
—Send full details of present salary, training and 
experience quoting 1.750 to BOX 1 207, Offices of 
ENGINEERING. 


INSPECTION ELECTRICAL ENGINEER 


INSPECTION ELECTRICAL ENGINEER required 
for Manchester Area. Applicants should be between 
25 and 40 years of age with minimum qualification 
O.N.C. and with some inspection experience.—Reply 
to BOX D198, Offices of ENGINEERING, giving 
essential data and salary required. 


MECHANICAL ENGINEERING 


DRAUGHTSMEN 
MERZ AND MCLELLAN have vacancies in their 
Esher Office for MECHANICAL ENGINEERING 


DRAUGHTSMEN, Preferred age limits 25 to 35 
Applicants should be experienced in Plant Layout 
Work, Preferably, but not essentially, in connection 
with Power Stations. Salary will be fully appropriate 
to experience, rising from about £870 p 
age 25. Excellent working conditions 
Scheme. Canteen.—Apply in writing to MERZ 
AND MCLELLAN, MILBURN, PSHEK, SURREY 

D ix3 








OVERSEAS APPOINTMENTS 
SIMON-CARVES Limiren 


require 
MECHANICAL ENGINEER: rsea 
tracts. Applications are invited ¢ aie teks 
30 and 40 years of age who | ng ig 
erection and installation of 
mechanical engineering pl» ‘nat 
compressors, Pipelines and vy Lui 
or similar qualification desir rng 

Applications, quoting hy 130 

details of age, experience and Sy Aa 
be forwarded to CONTRA‘ UR D = 
SIMON-CARVES, LTD., LE Huery’ 
STOCK PORT. ae 
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CHIEF ENGINEER 


required by 
ARTHUR LEE & SONS, LIMITED 


CHIEF ENGINEER required for comprehensive plant producing all 
types of hot and cold rolled steel strip, wire and bars. Selected applicant 
a be required to control all executive engineering, and to be responsible 
or:— 

(a) Maintenance and improvement of existing plant. 

(b) Design and layout of new plant. 

(c) Personal relations in co-operation with subordinate 
engineering staff. 

He will be supported by a sound team of practical engineers. 

Applicants should be men of wide experience in mechanical and if 
possible electrical engineering practice, preferably holding a degree in 


SAUNDERS VALVE COMPANY 
LIMITED, 


CWMBRAN NEW TOWN, 
MONMOUTHSHIRE, 


require 
the following Technical Staff 


WORK STUDY 
ENGINEER, 
DRAUGHTSMAN 


Please apply with fullest details to 


PROJECT 
ENGINEERS 


Applications are invited from holder= 
a Degree or its equivalent in Chemica! or 
Mechanical Engineering for permanent 
positions in our Company, which is engaged 
in the design, manufacture and erection of 
TONNAGE OXYGEN PLANT. 


Previous experience in Project Engineering 
is essential and preferably in the chemica 
process or allied industries. 


These vacancies are a result of our ex- 
pansion programme and offer great 
opportunities to both senior and junior 
applicants. 

Please apply giving full details to 
Personnel Manager 


AIR PRODUCTS (G.B.), LTD. 


49/50, Poland Street 





mechanical engineering, and if possible with experience in steel rolling or 
allied production. 

_ Sound technical ability, coupled with some commercial background, 
is necessary. 

This vacancy has been caused by the resignation of the present Chief 
Engineer who is taking up an appointment abroad early in the coming 
year. 

The post is important and interesting and will carry an appropriately 
substantial salary with participation in a contributory superannuation 
scheme. 

All applications will be considered most carefully. They should preferably 
be typewritten and give the following details :— 

(1) Practical and technical training. 

(2) Knowledge of service requirements, i.e., steam, gas, electricity, 

compressed air, oil and water high pressure hydraulics. 

(3) Knowledge, if any, of the manufacture of steel products mentioned 

above. 

(4) Age, and posts occupied up to the present time. 


Personnel Department. D 275 London, W.1 

















RESEARCH AND DEVELOPMENT 


MECHANICAL ENGINEERS 


If you have a good honours degree in mechanical engineering and would like 
to hold a responsible post in an expanding industry, you are invited to write 
about yourself to the Manager, Research and Development, Fibreglass Limited, 


St. Helens, Lancashire. 

You would be given varied and interesting work on process and product 
development on existing plant and design and operation of new plant and 
processes. 

In addition to these posts there are other vacancies available for men with 
Higher National Certificate and Graduate Membership of the Institution of 
Mechanical Engineers. 


D 226 


CHIEF BUYER 


for a nationally known company of heavy engineers in the Manchester area with a 
turnover in excess of £4,000,000 per annum. This senior executive appointment carries 
a service agreement and a starting salary up to £2000 per annum which is open to 
considerable advancement. Other benefits include a pension scheme with free life cover 
to date of joining and payment of reasonable costs of removal. 


Write in confidence to:— 
THE CHAIRMAN 
ARTHUR LEE & SONS, LTD., 
P.O. BOX 54, SHEFFIELD 




















The Chief Buyer is a member of the Executive and directly responsible to the Managing 
Director for the activities of a department of approximately 20 staff. As sole purchasing 
agent, he is responsible for procuring, according to budget, all equipment and materials 
purchased on behalf of the Company and also for contributing to the reduction of unit 
costs by providing technical advice to design and manufacturing departments on alternative 
methods and materials. He will have complete authority over the staffing and salaries of 
his department, subject only to company policy. 


Essential qualifications include an extensive knowledge of manufacturing methods 
obtained in medium to heavy engineering, experience of a unit highly organised in the 
application of modern management techniques plus wide experience of buying for such 
a company. Knowledge of contract law and personal ability to negotiate are highly 


desirable. Age 35-50. 


Please write briefly in first instance, quoting Reference No. 846, to:— 





ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHESTER 1. 


RETAINED TO ADVISE ON THIS APPOINTMENT 
The strictest confidence will be observed and no detaile of 
candidates will be passed to ellents without candidates’ permission, 
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ASSISTANT ENGINEERS 


(DRAWING OFFICE) 





Vacancies at H.Q., Bankside House, S.E.1 


(a) MECHANICAL 


Third 


Fourth Assistant 
General Assistants 


Assistant 


Salary range £1245-£1550 p.a. 
Salary range £1080-£1375 p.a. 


Salary range £690-£1215 p.a. 


Vacancies at Transmission Project Group— 


Gu 


(b) CIVIL 


Fourth Assistant 
General Assistants 


ildford, in January, 1961 


(c) ELECTRICAL 


Third 


Fourth Assistant 


Assistant 


(d) OVERHEAD LINES 


Fourth Assistant 


@ Permanent pensionable appointments and applicants 
for all positions must be fully trained competent 


Draughtsmen with experience as under -— 


For (a) on one or more of the following: 





Salary range £1030-£1325 p.a. 


Salary range £650-£1165 p.a. 


Salary range £1195-£1500 p.a. 


Salary range £1030-£1325 p.a. 


Salary range £1030-£1325 p.a. 


Mechanical handling of coal (conventional and unconventional 
plant) 


Power Plant installation (General, or specialising on Turbines, 
Compressors, Pipework, pumping Plant) 


(b) R.C. Detailing with Design experience for the senior post. 


(c) Layout and Diagrams for 132-kV Substations. Experience 


on 275-kV would be an advantage. 


(d) Profiling and Routing of H.T. overhead lines and in 
supervising a small staff dealing with all aspects of line 


routing. 


Applications stating age, qualifications, experience, present position 
and salary, to the Personnel Officer, 24/30, Holborn, London, E.C.1. 


Envelopes should 


be marked ‘* Confidential Ref. ENG/383.”’ 
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HAS A VACANCY FOR A 
MALE INDUSTRIAL 
TRAINING OFFICER 


AT HEAD OFFICE 
IN THE CITY OF LONDON 


He will be required to deal with all forms 
of industrial training, including the organ- 
isation of courses. Applicants should be 
aged about 30 and should have a degree, 
preferably in Engineering; they should have 
some experience in their profession, in 
industrial training and in technical educa- 
tion. They should be knowledgeable about 
education and apprenticeship in the indus- 
trial field. Salary according to qualifications 
and experience. Non-contributory Pension 
Fund. Assisted House Purchase Scheme. 
Removal and settling-in allowances payable 
in certain cases. Luncheon Club. 

Write giving full details, quoting Ref. 
H.5316A, to 


BOX 6435 
HANWAY HOUSE 
CLARK'S PLACE, E.C.2 
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THE UNITED 


i 


COMPA! 
WORKINGTON IRON 
COMPANY 





& STEEL 


Branch of The United Steel Companies Limite: 


WORKS 
ENGINEER (MECHANICAL) 


Applications are invited for the senior 

sition of Works Engineer (Mechanical) 
n the Engineering Division, who will be 
directly responsible to the Chief Engineer 
for all mechanical engineering maintenance 
and for the installation of new plant. His 
responsibilities for maintenance will extend 
over blast furnaces, ore preparation and 
sinter plants, steelmaking plant, rolling 
mills, coke ovens, and ancillary services, 
including gas, water, roads and railways 
He will lead a large staff of engineers and 
technicians engaged on the installation and 
maintenance of plant. 

Sound experience of maintenance engi- 
neering including planned maintenance 
schemes, not necessarily within the tron and 
steel industry, is essential. 

The salary is substantial. The company 
has a compulsory pension and life assurance 
scheme and offers a house or arrangements 
for assisted house purchase. 

Apply in full (in strict 
without delay to: 

THE SECRETARY, 
WORKINGTON IRON & STEEL CO., 
P.O. BOX NO. 3, 
WORKINGTON, CUMBERLAND 
Endorse envelopes “ Personal” and quote 
reference WE(M). D 252 


confidence) 
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MECHANICAL 
ENGINEER 


RETIRED LIEUTENANT COMMAND LR 
age 31, Marine Engineer, A.M.I.Mech.! 
Experience in administration, operation 
planning and maintenance. Seeks appoitt- 
ment with good prospects of promotion 
Willing to serve at home or abroad. 

BOX D 265, Offices of ENGINEERING 











MECHANICAL ENGINEER 


MECHANICAL ENGINEER, H.N.C._ standard 
required for non-destructive testing of materials 
and vessels. Specialised training will be given to 
successful candidate. Commencing salary £800 a 
year. Non-contributory pension——-BOX PD 247 
Offices of ENGINEERING. 





DRAUGHTSMAN 


Building services. DRAUGHTSMAN with experi- 
ence in some or all fields of heating, ventilating, 
plumbing and lighting, required by expanding 
company to work with team of engineers, architects 
and surveyors offering “all-in” service of design 
and construction on variety of projects.—Apply in 
confidence to INDUSTRIAL DEVELOPMENT 
«& CONSTRUCTION, LTD., INDUSTRIAL 
HOUSE, STRATFORD-UPON-AVON. D274 





CIVIL ENGINEERS 


Applications are invited from experienced Civil 
Engineers for work connected with the design of 
heavy civil engineering works for various interesting 
projects. There are also vacancies for R.C 
Detailers with previous experience.—-Apply quoting 
Ref. SAR, to MERZ & MCLELLAN, CARLIOL 
HOUSE, NEWCASTLE UPON TYNE, 1. D270 





DEPUTY CHIEF ENGINEER 


SAO PAULO LIGHT S.A.—SERVICOS DE 
ELETRICIDADE, a Company in Brazil and a 
subsidiary of the Canadian corporation Brazilian 
Traction, Light and Power Company Limited, 
invite applications from suitably qualified men for 
the position of DEPUTY CHIEF of its PIRA 
TININGA POWER STATION. The power station 
was completed about five years ago and is situated 
near 840 Paulo (population over 3 millions; temper- 
ate climate, 2,200 ft. above sea level). The plant 
comprised initially 2 x 100 MW 1800 r.p.m. steam 
turbo-generator units each supplied at 850 p.s.i 
900 deg. F. by one 850,000 Ib./hr. oil fired boiler 
and has been recently expanded by the addition of 
two 125 MW reheat units, 1800 p.s.i., 1000 deg. F 
—— should have sound technical knowledge 
and good practical experience in the administration, 
operation and maintenance of steam-electric power 
stations; should also be of strong character with an 
aptitude for supervision and the maintenance of 
harmonious labour relations. Good salary, three 
years agreement with first class passage both ways 
four months paid leave after three years service 

Written application in the first instance should be 
made to MR. OSBORNE MITCHELL, GENERAL 
MANAGER, CANADIAN-BRAZILIAN SERVICES 
LIMITED, 9/12, CHEAPSIDE, LONDON, E.C.: 

Ds 








The world’s leading inventors and manufacturers of special purpose precision 
machinery for the Tobacco Industry have opening in their London Drawing 


Office for:— 


SENIOR 
ELECTRICAL DESIGNER 


Desirable applicant should be aged 30-40, with technical qualifications at least 
up to H.N.C. level, and with practical experience in the design and application 
of control circuits for small motors and electro-mechanical detector units, 
Some knowledge of electronics an advantage. 


This opportunity is permanent and progressive; it offers immediate pensionable 
staff position with 3 weeks’ Annual Holiday and attractive commencing terms. 
Applications stating age, qualifications and experience, should be personally 


addressed in confidence to 


G. B. SALMON, 
MOLINS MACHINE CO. LTD., Evelyn Street, London, S.E.8 


D 146 
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CROMPTON PARKINSON 
LIMITED 


have vacancies for 


WORKS 
MANAGEMENT 
TRAINEES 


Applicants should be in the age group 
approximately 26-34 years; qualified engi- 
neers; particularly interested and experi- 
enced in production engineering and control ; 
prepared to work in various of the company’s 
nine English factories during training and 
be fitted by personality, drive, etc., for 
high managerial posts after training. 

Remuneration and all other conditions in 
connection with these posts are excellent. 

Applications should be addressed to 
REF. MA/P, 


CROMPTON PARKINSON Limitep, 
CROMPTON HOUSE, 
ALDWYCH, W.C.2 


D 237 











RESIDENT ENGINEER 


required by CHEMICAL ENGINEERING 
CONTRACTORS 
eavy plant, including Heveeeh. pose and vessels 
desirable. Previous experience of civil engineering 
and acid resisting brickwork would be an advantage 
{ge 30 to 50 years. Minimum technical quali- 
fications H.N.C, (civil or mechanical). Salary not 
jess than £1300 per annum plus out-living allowance. 
Pension scheme.—Apply, quoting Reference Number 
8C135, to CONTRACT LABOUR DEPARTMENT, 
SIMON-CARVES, LTD., STOCKPORT. D 245 


INSPECTION ENGINEER 


INSPECTION ENGINEER—ELECTRICAL—te- 
quired by North Kast Firm. Applicants should be 
between 25 and 40 years of age and be prepared to 
travel. Minimum qualification O.N.C. and prefer- 
ably with some inspecting experience. Please reply 
to BOX D199, Offices of ENGINEERING, giving 
essential data and salary required. 


Experience in the erection of 


We have vacancies for 


to undertake interesting work in our Aerodynamics group. 
Preference will be given to experienced applicants, but we are prepared to train a few 


suitable candidates. 


Age range 23/45. Min. academic standard H.N.C. or equivalent. 
Please write giving particulars to: 

The Personnel Manager, (Ref 14) 

The de Havilland Aircraft Company Limited, Hatfield, Herts. 


CHIEF INSTRUCTOR 


CHIEF INSTRUCTOR wanted for APPRENTICE 
TRAINING DEPARTMENT in modern expanding 
Engineering Factory. Duties: Able to give practical 
instructions and Lectures to all grades of appren- 
tices. Qualifications: Must be time served engineer 
with sound practical experience in the application 
of up-to-date machine tools, education to City and 
(uilds Final in Machine Shop Engineering or 
paceme | National Certificate. Good timekeeping 
essential, strict disciplinarian, able to carry out the 
Company’s policy regarding training. Age: 28/38 
years. Location: between Manchester and Liver- 
pool. Salary: Commensurate with responsibilities 
Write BOX D 253, Offices of ENGINEERING. 








INSPECTION ELECTRICAL ENGINEER 


INSPECTION ELECTRICAL ENGINEER required 
for London Area. Applicants should be between 
25 and 40 years of age with minimum qualification 
O.N.C. and with some inspection experience.—Reply 
to BOX D197, Offices of ENGINEERING, giving 
essential data and salary required. 





APPOINTMENTS WANTED 


COMPANY ACCOUNTANT (INC.) 


Company Accountant (Inc.)-Office Manager with 
several years foreign experience desires to hear of 
vacancy in Middie East, Central or South America. 
—BOX D 200, Offices of ENGINEERING. 





ASSISTANT PLANT ENGINEER 


YOUNG ENGINEER 
ASSISTANT PLANT ENGINEE 
NORTH EAST. Five years 

followed by five years intensive practical and 
theoretical experience in ali kinds of Plant main- 
tenance, comprising boilers, turbines, reciprocation 
and rotary pumps, internal combustion engines, 
petrol, heavy oil or diesel types. Knowledge of 
electricity. Excellent 
Offices of ENGINEERING. 


ost as an 
preferably 
apprenticeship 


requires 


references.—BOX D 276, 
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WIND 
TUNNEL 
ENGINEERS 
and 

AERO- 
ELASTICIANS 














ADVERTISEMENT RATES 
‘Engineering’ Appointments Section 


Public Appointments, Appointments Open, 
Appointments Wanted. 


CLASSIFICATIONS: 


TYPES OF ADVERTISEMENTS: 

(a) “ Appointments Illustrated” and illustrated careers advertise- 
ments: photographs or drawings may be used in conjunction with type 
matter. 

Rates: per page (12 in. by 9 in.) 
half page i db £54 
quarter page s Pe ‘i ou * ae 

(b) Semi-display: type matter, with or without surrounding rule, 
name block or symbol. 

Rates: per page (12 in. by 9 in.) 
per half page .. si 
quarter page .. és - £29 
per single column inch “F re “e £2 14s. 

(c) Single column “ run-on” advertisements: approximately 6 words 
to the line, 12 lines to the inch. 


Rate perline .. es 
(Minimum charge 18s. 


SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 


15 per cent. on 26; 20 per cent, on 52. 

BOX NUMBER: 2s. 

COPY DATE: First post Monday. 

BLOCKS: To be mounted ready for printing. Screen 100. 

ORDERS TO: “ Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 


Company Meetings 
COPY DATE: First post Monday. 
BLOCKS: To be mounted ready for printing. Screen 100. 
ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 


£100 


£100 
£54 


4s. 6d. 
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NGLISH ELECTRIC 





AVIATION LIMITED 


AIRCRAFT DIVISION - WARTON 


SUPERSONIC RESEARCH 


Design effort at Warton is at present concentrated 
on the T.S.R.2 Strike Aircraft, and continued 
development on new versions of the Lightning 
Fighter. The tremendous supersonic experience 
already gained, exemplified by our new Mach 4 
Wind tunnel facility, is being utilised on civil 
aircraft designs in the Projects Office, where 
V.T.O.L. aircraft and ground effect machines are 
also under consideration. The problems known 
and still to be formulated are causing expansion 


AERODYNAMICISTS 
AND AEROELASTICIANS 


PROPULSION ENGINEERS 
ENGINEERS & STRESSMEN 


SYSTEMS ENGINEERS 


These vacancies are in the advanced projects office and 
the two Project departments controlling the T.S.R.2 and 
Lightning Aircraft as well as the Engineering Departments 
concerned. 

Warton is on the coast a few miles north of industrial 
Lancashire located in very pleasant market gardening 


of the technical departments and have created 
vacancies at all levels, but especially for men in 
their late twenties and early thirties who have 
at least five years’ experience of aircraft 
development and design. 

English Electric Aviation offers excellent prospects, 
security of employment, generous pension scheme 
and progressive salary scales, all of which can be 
discussed during interview. Removal and in 
some cases, separation allowances will be made. 


For research into fundamental ideas and phenomena 
associated with aircraft of the future, or work on problems 
associated with current designs, or aerodynamic studies 
of project aircraft. The research will receive full backing 
from our wind tunnels. Supersonic experience would be 
of considerable value for some of these positions. 


For work on the mixed propulsion/lifting problems 
associated with V.T.O.L., S.T.O.L., and G.E.M.’s. 


Are required for work on new stressing techniques: 
thermal stressing: initial structural design or airworthiness 
engineering, in addition to vacancies for advanced detail 
stressmen. 


To initiate the design of hydraulic, fuel, or air systems. 
Environmental and heat transfer specialists are also 
required. 


country only an hour or two’s drive from the magnificent 
scenery of the Pennine Chain and Lake District. Nearby 
Blackpool offers entertainment unequalled outside London. 
Please write giving details of qualifications and experience 
to Dept. G.P.S., English Electric House, Strand, London, 
W.C.2, quoting reference E1796N. 


A MEMBER OF THE BRITISH AIRCRAFT CORPORATION 
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Malta Ship Repair 
Developments Going Well 
N THE FIRST year of their trading 
in Malta, C. H. Batey, 


island, as well as executing a consider- 
able amount of work for the Admiralty. 


This useful start to the company’s work | 
base is being | 


in the former naval 
followed up with other ship repair jobs 


being sent in by owners of some of the 


first vessels, an encouraging indication 
for the future. 

The principal development scheme 
for the dry docks has not yet been begun 
since final agreement has yet to be 
reached with the State departments 
concerned. Despite this, re-equipment 


and redevelopment on elaborate scale | 


has been put through. 

Group Captain G. B. Bailey, the com- | 
pany’s chairman, observes in his annual | 
review that he wishes the arrangements | 
for establishing ancillary 


though proceeding slowly, could go | 


rather quicker. 


Increased Capacity 


The company has been increasing its | 


capacity at home. The NortH Dock 
ENGINEERING Company, of Llianelly, 


has for some years been a sub-contractor | 


to G. H. Bailey. Now a controlling 
interest has been bought and it is being 
re-developed to operate on a larger 
scale. - Interests have also been acquired 
in a number of other companies. 


Malta, the company is looking actively 
around the Mediterranean and beyond 
to Africa. 

On the future outlook the chairman 


reports that since the end of the financial | 
year Malta has continued to be fully | 


occupied and the number of enquiries 


coming in from shipowners has gone on | 
increasing. The South Wales yards | 


the | 
Monmouthshire dry dock owners and | 
ship repairers, attracted 99 ships to the | 


industries, | ‘ : 
| and improved models were important | 


Bray have wide export mar- | 


in the previous year to £1,029,538. 
| SHEEPBRIDGE Stokes widened its 
markets for centrifugal castings and 
carried further its developments in the 
| production of cylinder liners. The 
| manufacture of individually cast high- 
radial-pressure piston rings is going on 
satisfactorily. Each of the other sub- 


| sidiaries producing components for the 


| motor industry enjoyed a busy year. 
Incidentally, the annual report appeared 


| before the present reductions in the car | 


firms’ output had made its full impact. 
While the current motor trade diffi- 
culties will inescapably have some effect 


ALLoy Castincs. An increased demand 


ings, and the greater applications for 

| centrifugally spun long tubular castings 
in certain grades of steel and nickel 
alloys, led 
results. 


| The general increase in industrial | 
Canadian markets. 


| activity and the further development of 


| manufacturing techniques giving a wider | 
| range of applications helped SinTERED | 
| the Repco experimental car 
| Still in South East Asia the Repco export 
| manager toured Malaya, Burma, Thai- 
| land and the Philippines. This tour | 
| led directly to improved trade with these 
was Bray CONSTRUCTION EQUIPMENT. | } 


| Propucts to a record sales year. 
j 


'Centaur Tractor 
Another subsidiary with a record year 


The easier credit conditions and new 


factors. 

| kets. Arrangements for continuity of 
sales on the continent have been made 
and there are hopes of increasing sales 
in this market. 
new developments is the four wheel 
drive Centaur tractor, which should 
make for improvement in ploughing 
methods. 


materials costs Sheepbridge are propos- 


ing to increase their already heavy | 
_ | capital expenditure allocations, extend- | 
Since it is now deeply involved in | 


ing their manufacturing capacity and 


to-date as possible. 


time in the previous four years, Lord 
Aberconway, the chairman, believes that 
these results should be maintained, 
always provided there is no general 
setback in the conditions of trade. 


have been better occupied than in the | 


year under review, with the effect that 
the profits in 1960 so far give substan- 
tially better showing. 

Group Captain Bailey is not optimis- 
tic about the immediate prospects of the 
shipping industry, but he believes the 
company’s extended interests and diver- 
sification at home and overseas make it 


possible to look forward to “ continued | 


improvement.”” 


Sheepbridge: A Year 
of All Round Advance 


The only black spot in the SHEEPBRIDGE 
ENGINEERING Company’s picture of the 
generally livelier industrial activity of 
the past year, in which all its interests 
benefitted, is that caused by the pruning 
of the NATIONAL CoAL Boarp’s capital 
expenditure. While SHEEPBRIDGE EQuIP- 
MENT was finding increased interest in 
its diversified range of products, its sales 
of mining equipment were adversely 
effected. 

All the other Sheepbridge subsidiaries 
had higher sales levels than in the 
previous year. The group’s consolidated 
before tax profit improved from £800,379 


| United Steel Companies 
| Break Output Records 


| The UNiTreD SteEL Companies increased 
their steel output by 27 per cent in the 
| financial year ending 30 September. 
| The total steel output of the group was 
| at a new record level, 3,284,170 tons 
| against the output of the year before 
| which was 687,298 tons less. The 
financial year which ended with last 
month contained 53 weeks, the previous 
year being a 52 week period. 

New records were also set up in pig 
iron, iron ore and coke production. 
The pig iron production for the year 
was 2,008,094 tons against 1,757,413 
tons in the previous year. 

United Steel Companies state that 
production is still being kept at these 
high levels and it is now almost certain 


Appleby-Frodingham Steel Co. . . 
Steel, Peech and Tozer .. ae 
Samuel Fox and Company Limited 
Workington Iron and Steel Company .. 


Total 





on this side of the group, there should | 
be no such troubles for SHEEPBRIDGE | 
| 5 associate companies. 


for this subsidiary’s aero-engine cast- | 


| that production in the calendar year | adopted the new jacks which are now 
| 1960 wili be greater than for 1959. | available on the home market. 

j The governing body of the Braintree 
| College of Further Education is to 
'Car Part Exports 


| administer a fund in memory of the 
‘from an Australian Firm | founder of the company, the present 
| chairman's father, which will provide 
| One of the liveliest companies in the | prizes for local students in engineering, 
expanding Australian scene is REPCO | founding, metallurgical and commercial 
| Limited, who produce components, tools | subjects, and in the humanities. 
and equipment for vehicles, industryand| Making their own appraisal of 
agricultural equipment. developments in the European Common 
_ Some idea of the company’s growth is | Market and further afield, the company 
given by the figures. When it was | are now engaged in negotiations towards 
incorporated in 1937 it was a £300,000 | the manufacture of some of their 
concern. Now it is a £9,750,000 group | products overseas. 
with 5,500 employees, 25 subsidiary and 


| Wall Chart System 


Developing its overseas interests with | 
vigour, Repco increased its export sales | for Turnover Study 


in the financial year 1959-60 by 40 per | 


| cent, the same rate of improvement as 
to much better trading | 


| 


in the previous year. Special efforts 
are being made to consolidate the foot- | 


holds obtained in the United States and | 


Nearer home the company does well 
in sales to New Zealand and has toured | 
there. | 


The alternately soaring and plunging 
sales graph of the cartoonist’s business- 
man is a much more complex matter in 
practice. 

A whole system of wall charts are 


| countries. 


Sie , | cars and without a well based home 
bringing manufacturing methods as up- | 
With orders NOW | prosper. 
‘substantially greater”’ than twelve | 


months earlier, and higher than at any | 





Steel Ingot Production (Tons) 


Mr. C. G. McGrath, chairman and | 
managing director, has _ visited the | 
United Kingdom, examining the possi- | 


| bilities of establishing the company’s | 
| warehouses in Britain and Europe. | 


©S | REPLACEMENT PARTS (AUSTRALIA) 
Among the company’s 


in | 
London is credited with playing an 


| important part in improving Repco 
| exports to the UK. 
Mr. McGrath was asked in London 


: . ‘ | if he was concerned at Japanese competi- | 
Facing increasing labour and raw | 


tion in the automotive field. He thought 
that because of the low level of wages 
and the poor roads in Japan there was 
no substantial home market as yet for 
market the car business could not 

-important conclusions were drawn 
by the-company’s director of manufac- 
turing, Mr. D. E. Callinan, who made an 
intensive tour of the United States, 
Britain and Europe, looking at forms of 
modern engineering technical control. 
He also studied apprentice training and 
concluded that Western Germany was 
the most advanced in this field. Repco 
is opening a small apprentice training 
centre. 


Foundry Orders Improve 
for Lake and Elliot 


Reporting a more satisfactory order 
position in the foundries of the LAKE 
AND ELuiot company of Braintree, 
Essex, and Leven, Fife, Mr. C. J. Lake, 
the chairman, says that the position has 
been improving over the past year and 
that in the last month of the financial 
year the Leven output reached a new 
record level. 

A new range of hydraulic jacks with 
outside pumps was introduced to the 
export market and received an “ en- 
couraging’’ reception. Several com- 
mercial vehicle manufacturers have 
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the toolmakers, STANLEY 
Works (GREAT Britain), of Sheffield, 
in order to keep a constant watch on 
turnover. Fifteen separate charts (inset) 
are used, each one devoted to an impor- 
tant product. 

Month by month the graph lines are 
extended, using pegs and coloured cord. 
A second line on the chart shows how 
this year’s performance compares with 


| 1959. 


ApaptTa-Cuarts, the West London 
company responsible for the charts, 
have remembered that not every visitor 
to an office is necessarily going to be 
let into the latest intelligence on the way 
things are going. They have fitted 
sectional fitting doors that can be 
discreetly closed over the graphs—and 
locked. 


Some Easing off 
in Tube Orders 


Gissons (DuDLEY), who produce indus- 
trial furnaces and ovens, coal carbonis- 
ing plants, ceramic kilns, fire bricks and 
special refractories, have now become 3 
subsidiary of the WELLINGTON TuBE 
HoLpincs group, whose £24 million 
offer for the Gibbons share capital 
was mede unconditional last month. 

Reviewing the other activities of the 
group, the Wellington chairman, Mr. 
Douglas W. Turner, is able to record 
that total sales were the highest so far. 
The building up of consumer and mer- 
chant stocks carried the demand for 
tubes in the Gas List section up to a 
high level but orders have eased up since 
the beginning of the new financial year. 

Overall, the group has a satisfactory 
volume of work in hand, but, as in so 
many other concerns, costs are rising 
and profits margins declining. 

Trading profits for the year rose to 
£1,339,400, from £995,318 in the 
previous year. The profit before tax 
was £1,414,082 against £1,028,965. 
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As time goes by, conversion to 
the metric system becomes 
more difficult and yet more 
necessary. Sooner or later, in 
the author's view, a change 
from the imperial system is in- 
evitabie. 


| aoe this year was published “ Decimal 

‘ Coinage and the Metric System—Should 
Britain Change?” a joint report of committees 
appointed by the British Association for the 
Advancement of Science and the Associated 
British Chambers of Commerce. The report 
reflects the growing uneasiness about retaining a 
non-decimal coinage and a non-metric system 
of weights and measures in a world with a 
manifestly developing trend towards exclusive 
use of decimal coinages and the metric system. 
indeed the concept of a decimal coinage is found 
to be so widely approved by industry and 
commerce in this country that the report puts 
forward a recommendation fer a Government 
decision to be taken soon, either for or against 
adoption. Detailed consideration is given to 
various methods of decimalisation (the pound 
sterling being most favoured as the basic unit) 
and to the cost of changeover together with the 
minimum period required to effect transition to a 
decimal coinage. 

THE METRIC CONTROVERSY 


On the other hand the committees are not so 
sanguine about compulsory adoption of the 
metric system by the United Kingdom at the 
present time. As an outcome of their inquiries 
they find an expectation that the metric system 
will become more widely adopted in the rest 
of the world and in the UK. They were unable, 
however, to go further than recommend that a 
regular two-yearly review of this trend be made 
by the Board of Trade in consultation with 
industry and commerce and in conjunction with 
corresponding bodies in the Commonwealth and 
the United States. The object of these reviews 
would be to assist in determining what joint action 
should be taken from time to time following 
any significant developments in usage of metric 
and non-metric systems in the world. In the 





matter of compulsory adoption of the metric 
system there is a majority opinion against the 
UK “ going it alone” among present users of 
the only non-metric system of weights and 
measures which rivals the metric system in the 
extent of its employment for the purposes of 

It is interesting to recall that the Board of 
T Committee (known as the Hodgson 
Committee) on Weights and Measures Legisla- 
tion in their report published in 
1951, that steps be taken to abolish the imperial 
system of weights and measures in favour of the 
lete adoption of the metric system over a 


period of about twenty years. The proviso 
was made that this should be done in concert 


with the Commonwealth and the USA. Whether 
this long-term proposal was accepted or not, the 


Metric System—An Agonising Reappraisal 


By H. Barrell, D.Sc., A.R.C.S., D.I.C., F.dnst.P. 


Member of the International Committee of Weights and Measures 
Superintendent of Standards Division, National Physical Laboratory 


Hodgson Committee recommended that the yard 
and the pound should be defined in terms of the 
metre and kilogram respectively. The hope was 
expressed that the United States and Common- 
wealth Governments would be informed of the 
second proposal with a view to consultations to 
secure identical values of the yard and the 
pound in the USA and Commonwealth. The 
Government announced shortly after the Hodg- 
son report was published that the recommenda- 
tion to abolish the imperial system was unaccept- 
able but that action would be taken to ascertain 
the views of the other Governments concerned 
about the less drastic recommendation of the 
Hodgson committee. 


IMPROVING THE IMPERIAL SYSTEM 


As has already been announced in ENGINEERING 
(vol. 187, 1959, p. 35), a first step towards this 
limited objective was taken when the directors 
of the national standards laboratories of Australia, 
Canada, New Zealand, South Africa, the United 
Kingdom and the United States announced their 
agreement to use (from 1 July, 1959) a yard and 
a pound defined as follows: 


1 yard = 0-9144 metre; and 
1 pound = 0-453,592,37 kilogram. 


The British copy (No. 18) of the platinum- 
iridium international prototype kilogram is 
illustrated in Fig. 1. 

The use of these common relationships was 
specifically limited to non-metric calibrations 
made in these laboratories for science and tech- 
nology. In the UK, for instance, the yard and 
pound units in statutory use for trade are the 
imperial units laid down in the Weights and 
Measures Act, 1878; their equivalents in terms 
of the metre and kilogram respectively for the 
same purpose are those stated in the Order in 
Council, No. 411 of 1898. This legislation can 
only be amended by Act of Parliament and it is 
expected that a Weights and Measures Bill 
including the new definitions of the yard and 
pound may soon be introduced for consideration 
by the House. In the United States the new yard 
and pound are already in statutory use for trade; 
and in Canada the yard equal to 0-9144 metre 


Fig. 1 (left) The British copy (No. 18) of the 
platinum-iridium international prototype kilogram. 
(Crown Copyright reserved.) 


Fig. 2 (below) The values in metres of various 
yards ; the statutory Canadian and United States 
yards have been defined as 0-9144 metre since 
1951 and 1959 respectively. (Crown Copyright 


(or 1 in = 25-4mm exactly) has been legal for 
many years. The values n metres of various 
yards are shown in Fig. 2. 


METRIC SYSTEM AND WORLD TRADE 


If we are not yet to abolish the imperial system 
of weights and measures, then, as indicated in 
both reports to which reference has been made, 
it is arguable that a great deal could be done 
towards improving the system by rationalisation, 
abolition of redundant units and a more extended 
use of decimal proportions of certain basic units 
for the expression of quantities such as length, 
area, cubic measure (or capacity) and mass 
(or weight). Such steps would minimise some 
of the admitted disadvantages of the present 
system but would constitute no solution to the 
actual problem confronting this and other 
countries which retain a non-metric system. 

During the next decade or so I estimate that, 
if present trends continue, some 70 or 80 per cent 
of the world’s population will have become 
exclusively metric-using. It is therefore sug- 
gested that more favourable conditions would 
prevail for the promotion of our export trade 
within this potential market if we were able to 
offer raw materials, manufactured products of 
all kinds and services all measured, weighed and 
costed in the same metric and decimal coinage 
terms as were already in use for our own internal 
trade. The question to be answered then is 
whether or not it is worth while to subject our- 
selves to the manifold difficulties, inconveniences 
and enormous expense of a changeover for the 
indeterminate advantages of trade in the future. 
An “agonising reappraisal”’ will have to be 
made sooner or later and the longer it is delayed 
the more complex and expensive will it be to 
make the change that will, in my opinion, even- 
tually become necessary. 

The general view of industry and commerce 
elicited by the inquiries made by the joint com- 
mittees during 1958-59 is that the question of 
units of weights and measures is of minor 
importance compared with the many other 
complex factors influencing the flow of inter- 
national trade. During the next year or two it 
may become possible to check the validity of this 
opinion if there are developments in the present 
move towards forming a closer trade association 
of the UK with the six countries of the European 
Common Market. 

It is well known that, apart from some measure- 
ments for the engineering sciences in non-metric 
countries, the metric system is universally used 
for the measurements of science. The fact that 
the relationships existing between multiples and 
submultiples of the basic metric units are on a 
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reason for the supremacy of the metric system in 
scientific metrology. Its appeal to the scientist 
is equally made by the fact that it is a compact, 
closely-defined, coherent and universally recog- 
nised system of measurement under the guidance 
of an international body consisting of representa- 
tives of all the countries subscribing to its 
activities. There is no body responsible for the 
yard/pound system which can in any way com- 
pare with the international weights and measures 
organisation. 


INTERNATIONAL RULINGS 


The international weights and measures 
organisation was created in 1875 by means of 
an international treaty, known as the Metric 
Convention, which was signed in Paris by a 
number of states. By this convention an agree- 
ment was made to establish, equip and staff a 
central office and laboratory, the International 
Bureau of Weights and Measures situated at 
Sévres, near Paris, and to provide for its upkeep 
by annual subventions based on a scale depend- 
ing upon population figures. The duties of this 
laboratory are analogous to those of the national 
standards laboratories but are equally concerned 
with international coordination of all scientific 
work relating to the maintenance and improve- 
ment of the metric system. This function is of 
especial importance and value to the national 
laboratories. The treaty organisation, which 
Britain joined in 1885, now represents 37 States. 
It acts under the authority of the General Con- 
ference of Weights and Measures, meeting every 
six years, with the aid of an elected executive 
body of 18 members, the International Com- 
mittee of Weights and Measures, meeting every 
two years. This committee manages the affairs 
of the Bureau in between General Conferences 
and makes recommendations relating to units 
and standards of measurement with the help of 
six expert consultative committees. Of these, 
three were established before 1939 for tempera- 
ture, electricity and photometry respectively, the 
fourth was set up in 1952 for the definition of the 
metre, the fifth in 1956 for the definition of the 
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second of time, and the sixth in 1958 on standards 
of measurement for the ionising radiations. 

The General Conference met this month in 
Paris (from 11 to 20 October), but previously 
had not assembled since 1954. Of the more 
interesting scientific matters considered, two 
related to new definitions of the metre and the 
second of time. It was proposed to abrogate the 
present material definition of the metre (see 
Fig. 3), which is constituted by the separation at 
0° C of two parallel lines engraved on a platinum- 
iridium bar preserved in a vault at Sévres, and 
to redefine the metre as equal to 1,650,763-73 
wave lengths in vacuo of monochromatic orange 
light radiated from a discharge lamp containing 
the krypton isotope of atomic mass 86. 

In relation to the material prototype metre 
this “‘ optical’ metre is at least 20 times better 
in accuracy of reproduction and is much more 
easily accessible to the various standards labora- 


tories (and indeed to any laboratory); further- 
more it bases the scientific system of length 
measurement on a natural atomic standard. 
The unit of time, for long depending on the 
natural phenomenon of the Earth daily spinning, 
but not uniformly, about its polar axis (see Fig. 4), 
is now defined by means of the more predictable 
yearly period of its revolution in orbit round the 
Sun. This decision, which the last conference 
empowered the International Committee to 
make, had to be ratified by the conference. 
Promulgations of the conference on the units 
and standards of measurement are accepted as 
mandatory in science, and in some metric 
countries they become incorporated in the legal 
code of weights and measures. 

There have been occasions during the past 
century when a Bill for compulsory adoption of 
the metric system in this country could easily 
have been enacted; and in 1871 such a Bill was 





Fig. 3 (above) One end of the British copy (No. 16) 

of the International Metre, showing the polished 

facet on which a pattern of defining lines is ruled. 
(Crown Copyright reserved.) 


Fig. 4 (left) Variation in the rate of rotation 

of the Earth from mid-1955 to the end of 1958 

measured by reference to the caesium atomic 

frequency standard at the National Physical 

Laboratory. A change of I part in 10" of the 

rate corresponds to about 9 microseconds per 
day. (Crown Copyright reserved.) 


defeated on the second reading by a mere five 
votes! Those opportunities were unhappily not 
taken, but if they had been, the process of 
transition would have been incomparably simpler 
and considerably less dislocating and costly than 
it would be at the present date or will be in the 
future. The Hodgson committee came to the 
unanimous conclusion “that a change from 
imperial to metric for all trade purposes is 
sooner or later inevitable.” 

Even within the Commonwealth there is 
evidence of the developing world trend towards 
use of decimal coinages and the metric system. 
India has introduced a decimal coinage and is in 
process of changing over to the metric system; 
South Africa and Pakistan have decided in favour 
of decimal coinages. In New Zealand a Govern- 
ment committee has reported in favour of a 
decimal currency and Australia is investigating 
the possibility of a change. The dawning 
realisation that similar changes in the traditional 
systems in use in this country are inevitable will 
lead to further reappraisals such as have been 
made during the past decade. Decision will 
become increasingly agonising to make the 
longer it is delayed. 

Acknowledgment is made to the Director of 
the National Physical Laboratory for kind per- 
mission to reproduce the four illustrations. 
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Using a Code for Product Packaging 


By J. C. McNicol 
Materials Supply Division, Dunlop Rubber Company Limited 


The Dunlop Group have pro- 
duced a code of practice for 
packaging a wide range of 
products which are delivered 
to all parts of the world. This 
has improved the packaging 
and reduced its cost. 


TF MAY not be immediately apparent why a 
group of companies engaged in the manu- 
facture of tyres and other rubber products should 
find itself in need of a code of practice in the 
packaging of engineering equipment. A brief 
summary of the products of the Dunlop Group 
of Companies, and a short account of their 
world wide activities may, therefore, usefully be 
given as a preliminary to an account of the 
development and use of such a publication. 

It is safe to say that if an article contains 
rubber, latex, synthetic rubbers or some of the 
plastics, the group either manufacture it or 
supplies some of the basic materials for its 
manufacture. A wide range of compositions 
and adhesives based on both natural and syn- 
thetic products is produced. Cotton, rayon and 
nylon fabrics integral in many rubber products 
are woven and processed in the textile mills 
owned by the group. 

In addition to the production of rubber and 
allied products, the group engages in the manu- 
facture of light engineering products for the 
automobile and aircraft industries and, in 
certain directions, for the general engineering 
industry. 

The group provides a world-wide service. 
Considerable quantities of its products are 
exported from the United Kingdom factories and 
a continuing increase in the volume of these 
direct exports over the post-war years has been 
achieved. Factories are situated in countries as 
widely separated as France and Japan, and 
with climates varying from the sub-arctic con- 
ditions of the Canadian winter to the tropical 
humidity of India and Nigeria. 

It will be appreciated that the manufacture 
of such a diverse range of products in factories 
so widely dispersed all over the world has 
brought many problems, not the least of which 
has been the supply of a range of machines and 
plant items, varying in their characteristics 
perhaps even more than the products. Most of 
the plant is made in the United Kingdom and 
«xported under phased programme arrange- 
ments to meet installation schedules which are 
in turn tied to forward production programmes. 
Close coordination of effort and cooperation 
between all departments concerned within the 
company and with the suppliers of the machines 
is necessary if these production programmes are 
to be maintained. 

SURVEY 


In the immediate post-war years it was found 
that, in spite of the attention focused on cor- 
rosion prevention and efficient packaging during 
the war, there was a tendency on the part of 
some manufacturers of machines to economise 
unduly on the protection of their otherwise 
excellent products during transit to overseas 
destinations. In several instances, the company’s 
overseas engineers had to make good transit 
damages by undertaking the repair of damaged 
machines or by dismantling assemblies to 
remove corrosion. The delay in installing these 
damaged machines had repercussions on the 
commencement of the respective production 
programmes and valuable production time was 
lost. In the period referred to, orders for plant 
and machinery were placed on cither a “ packed 
for export and delivered FOB ” basis or, alterna- 
tively, for delivery into the territory on a CIF 
ce. As the number of reports of machines 
received in a damaged condition increased it 
was decided that the standard of packaging 


adopted for export work must be improved if 
these expensive delays in starting up new factories 
were to be avoided. 

Visits to several machine manufacturers’ works 
were made, and their facilities for packing and 
methods of applying preservatives and designing 
special cases for heavy machinery were studicd. 
With one or two notable exceptions, it was found 
that the general practice was to pass the machine 
over to the transport or traffic manager after 
final inspection and test, with instructions to 
dispatch as soon as possible. This official 
usually called in the factory carpenter or, 
alternatively, an outside firm of case makers or 
contract packers to measure up the equipment 
and make the necessary cases or crates. Gener- 
ally, the thickness of timber to be used was 
decided by rule of thumb methods, and the 
methods of construction left much to be desired. 
Rust prevention fluids were sometimes applied, 
but in several instances it was found that these 
corrosion preventives were applied over dirt 
and oils accumulated during the assembly of 
the machine or even over patches of rust. The 
quality of the fluids and greases used for this 
purpose was suspect in many instances. Desic- 
cant in the form of silica gel was found to have 
been thrown loosely inside an unlined wooden 
case on one occasion, and in the period inter- 
vening between the packing of the machine and 
the inspection, had become completely saturated 
with moisture. 

Further visits to the premises of several 
contract packers were made. A similar lack of 
appreciation of the standards of packing recom- 
mended in BS 1133 was found to be common 
when specifications for protecting machines from 
corrosion and physical damage during transit to 
“commercial standards ” were invited. A sug- 
gestion made to several packers that the BS 1133 
Code of Practice did in fact approach the 
Ministry of Supply requirements in many 
respects only elicited the information that such 


a standard could only be given at an uneconomic 

price. 

After these visits, it was apparent that if plant 
and machinery purchased in this country was to 
reach its destination in any part of the world in a 
condition fitting it for immediate installation or, 
alternatively, protected to a standard that 
prevented deterioration of the equipment in 
store in extreme climates for periods up to two 
years or more, company standards of packaging 
would have to be established. The task of pro- 
ducing these was given to the Engineering 
Buying Section of the Materials Supply Division 
of the group, which buys plant and machinery 
for the overseas factories and also has an advisory 
staff establishing buying standards. 

The main terms of reference under which the 
matter was studied by this section were:— 

(i) To provide a practical means of producing 
preservation and packing specifications for 
machinery, equipment and spares purchased 
by the group for use in both home and over- 
seas factories, and 

(ii) To observe the recommendations made by 
the British Standards Institution in BS 1133 
in any standard or code of practice produced. 


EXAMINATION 


The first step taken was to examine the 
methods adopted for packing machinery bought 
by several large industrial undertakings in the 
United Kingdom with world wide interests 
similar to those of the Dunlop Group. It was 
found that one very large company had a 
system of stating their packaging requirements in 
general terms, but that the choice of materials 
used, the methods of application and packaging 
techniques employed were left to the discretion 
of the packer. 

Experience had already shown that this method 
of specifying the packaging requirement did 
not in many instances produce a finished pack 
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of the type required to meet the Dunlop export 
requirement. 

A study of the Ministry of Supply methods 
revealed that the packaging publications available 
through HM Stationery Office catered in the 
main for the packaging of relatively small parts 
and that large machines were invariably treated 
as individual jobs, requiring the design of a pack 
“special to contents.” It seemed apparent 
that if a similar system was adopted by Dunlop 
a packaging design and inspection staff would be 
required, and that the size of this staff would 
progressively grow to keep pace with the number 
of heavy machines exported. Apart from these 
considerations, the study of the Méinistry’s 
requirements had shown that as a general rule 
they required protection for considerably longer 
periods than would be required for the machines 
exported by the author’s Group. It was also 
apparent that the proposed packaging code 
should be drafted to produce a level of protection 
between that generally given by the so-called 
““commercial”’ standards and that produced 
by rigid adherence to Ministry specifications. 

The investigations into commercial and Minis- 
try packaging practices suggested that the pro- 
posed code of practice should be built around 
certain basic factors which must be considered 
before the form of protection required for any 
equipment could be decided, that engineering 
equipment could be classified into groups for 
packaging to standards to meet the transit 
conditions encountered in conveying equipment 
to various parts of the world, and that these 
conditions could be defined and coded. 

Several machine manufacturers and packers 
had put forward comments that there were 
difficulties in determining whether or not com- 
mercially produced preservatives used by them 
did in fact conform to the BS specifications. 
It became necessary, therefore, to put samples 
of the preservatives mentioned in BS 1133 
and sold under many different proprietary names 
to test, before making a selection for inclusion in 
“* Basic Preservation Standards *’ in the Dunlop 
publication. Most of the samples submitted 
proved to be up to the British Standard and a 
selection offering the users a choice of manufac- 
turer was made at the end of the test period. 

Similar tests were conducted on wrapping 
and cushioning materials, and packaging tapes 
and adhesives, and as a result it has been possible 
to include a varied selection in the code of 
practice as being up to or above the minimum 
standards recommended by the BSI. 

The types of outer containers required by 
Dunlop to give physical protection to machinery 
and spares are fortunately limited in the main 
to paperboard and fibre-board boxes, plywood 
and wooden cases and wooden crates. Recom- 
mendations for both the quality and thickness 
of the materials to be used and for the methods 
to be adopted in constructing these containers 
are contained in BS 1133. It was found during 
the investigations that the interpretation of these 
recommendations by the suppliers of the machines 
and by the packers varied widely, and that in 
many instances the style of container supplied 
bore no relationship to any British Standard. 


CLASSIFICATION 


Eight differing transit and storage conditions 
were defined and coded under simple references. 

Five sets of basic preservation standards 
were compiled and coded Pl to P5. These 
basic standards define both the materials to be 
used and the methods to be adopted in applying 
the materials. An index is included which 
relates these standards to the varying transit and 
storage conditions and to the five “ groups” 
into which engineering equipment is divided for 
packaging purposes. 

Eleven basic container standards have been 


included. These range from a brief specification 
of the type of rigid paperboard box required 
for protecting small engineering items weighing 
a few ounces for postal dispatch, to the very 
detailed specification needed for producing a 
large wooden case for a machine weighing 
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approximately 25 tons. In between the two 
extremes, specifications to guide the manufac- 
ture of rigid and folding plywood boxes and 
small wooden cases suitable for packing machines 
weighing up to 1,120 Ib have been included. 

Various cushioning materials, internal battens 
and fitments in cases, tapes and adhesives are 
the subject of a basic standard which gives 
general instructions only, the detailed application 
of these being governed by the style of the 
individual pack. 

Instructions which are common to all terri- 
tories for identifying the contents of packages 
and for the external marking of the containers 
are collated in another standard. Finally, a 


The practical interpretation of the packaging 
specification. 


method of relating the life of packages held in 
store to a phased packaging inspection pro- 
gramme is outlined. 


PUBLICATION 

Two hundred copies of the complete code 
were printed in 1959. The distribution included 
all packers whose facilities had been inspected 
and approved as being suitable for handling heavy 
lifts expeditiously and in which the necessary 
equipment for applying the preservatives and 
barrier materials was installed. Copies were 
circulated to suppliers regularly manufacturing 
equipment for the Dunlop overseas factories, 
and to all Dunlop officials connected with 
machinery supply and installation. As the group 
had been represented on the Packaging Panel of 
the Engineering Equipment Users Association. 
Copies were sent to the Secretary who distri- 
buted these to the other member organisations. 
The association recommended the Dunlop 
Engineering Packaging Code in its Handbook 
as a publication making possible the detailed 
and precise specification of a packaging require- 
ment. 

A second printing of the code has been 
required because the demand for the first edition 
has exceeded all the original estimates. 

The operation of the Code of Practice over the 
period 1957-60 has conclusively proved that 
specified packaging is possible at prices that 
compare very favourably with those operating 
before the system existed. In addition, the specifi- 
cation of the packaging requirement has been 
greatly simplified. In most instances, it is now 
sufficient to quote the transit and storage code 
reference for a particular consignment to the 
packer who, by referring to the Code of Practice, 
can immediately interpret the coded reference 
into a fully specified requirement. 

When an amplified specification is required, 
the quotation of six to eight coded references 
such as “ PS/7”’ or “ C/2” is all that is required 
to convey the necessary information to the packer 
who, in turn, will refer to the Basic Preservation 
and Container Standards included in the Code 
of Practice under the references mentioned for 
the detailed interpretation. 

COSTS 

The annual average ex-works value of plant 
and equipment exported during the period of 
operating the packaging code of practice has 





been in the region of £1,000,000. Prior to any 
attempt being made to specify the packaging 
requirement the average amount charged by 
the suppliers of equipment to cover their packing 
and FOB costs amounted to 5-5 per cent of 
the ex-works value. The first attempts to specify 
the packaging requirement were made in 1955 
in connection with the shipment of electrical 
plant and instruments, both of which groups 
require the highest standards of packaging. 
The associated costs immediately rose to an 
average of 10 per cent of the ex-works prices. 
This high figure was not considered to reflect 
the true costs and it was therefore decided to 
extend specified packaging to all types of equip- 
ment for a period and to make frequent checks 
on the costs. 

The first year’s working brought the costs 
down to an average of 7-3 per cent on all types 
of equipment. During the year in question 
rather higher standards of protection were given 
to many of the items exported than subsequent 
experience proved to be necessary. As an 
example, presses of the type illustrated in the 
accompanying illustration were at that time 
fully cocooned. This was a direct result of 
several damage reports being received from 
overseas territories. 

A second year’s trial of the system in 1956 
showed a marked improvement in the amount 
spent on specificd packaging and the analysis 
showed a figure of 5-8 per cent. 

The first edition of the Packaging Code was 
distributed in the final quarter of 1957 and by 
the end of that year packaging costs were shown 
to be 5-6 per cent of the ex-works value of the 
plant exported. This figure was improved still 
further in 1958 and the first quarter’s working 
brought costs down to 5-4 per cent. 

The downward trend continues in spite of 
increases in both timber prices and in labour 
costs in 1959, and the average price paid for 
packing to the Dunlop Code in the six months 
ending 30 June, 1960, amounted to 4-8 per cent 
of the ex-works value of the equipment shipped. 

All the figures mentioned include transport 
between suppliers’ works and packers’ premises 
and subsequently to the docks for shipment, 
and also all risks insurance premiums and FOB 
charges. 

The figures may be considered to be high 
when compared with packing costs associated 
with the export of cars, washing machines and 
similar items. It must be remembered, however, 
that the machines exported are, in the main, 
“* one-off-jobs *’ which must be in position and 
operating if the planned output of the factory 
is to be achieved. Delays in commencing pro- 
duction due to the arrival of a machine in a 
damaged condition can result in losses amounting 
to many thousands of pounds a week. It should 
be emphasised too that no complaints of damaged 
machines which can be attributed to faulty 
packing have been received for a long time and 
that the average price paid for packing is now 
less than that quoted by machine suppliers for 
ordinary commercial standards of packing. 


OPERATION 

By the end of 1957, when the first edition of 
the code was published, the number of staff 
needed to issue specifications and generally 
supervise and inspect the packaging of the 
engineering equipment exported could be deter- 
mined. A technical assistant and a records 
clerk, under the supervision of the author of the 
code can successfully handle the technical matters 
mentioned in connection with the packaging of 
approximately 1,750 separate orders for plant 
and machinery each year. 

Although the Code of Practice was originally 
intended for use within the Dunlop organisation 
only, several firms manufacturing rubber working 
machinery have asked if they could apply the 
basic standards of packaging contained in the 
book to export orders produced for other 
customers. The necessary permission to use the 
code is invariably given and copies of the 
publication are supplied in response to such 
requests at a nominal charge. 
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Dual Nature 


Automation in the machine 
shop is mainly concerned with 
automatic transfer; in the 
chemical plant with process 
control. in steelworks it in- 
— a combination of the 


T= steel industry has made substantial pro- 

gress towards automation. Arising from 
the special nature of the processes involved, the 
industry has developed a unique approach, com- 

g the positioning and handling elements 
peculiar to the machine shop with the process- 
control associated with chemical pro- 
duction. | “ An Introductory Review of Auto- 
mation in the Iron and Steel Industry” was 
given in a paper presented at a recent conference 
on the same subject held in Buxton. The author 
was Mr. S. S. Carlisle, assistant director and head 
of the physics division, British Iron and Steel 
Research Association, by which body the confer- 
ence was organised. Extracts from the paper 
indicate current progress. 


IRONMAKING 


On modern blast furnaces and ancillary plant 
nearly all the important process variables are 
measured, and many, such as blast air pressure 
and temperature, charging sequence, stove heat- 
ing and reversal, are automatically controlled. 
This level of automation, to which has recently 
been added satisfactory methods of top gas 
analysis, has also resulted in better understanding 
of the processes involved; by stabilising operat- 
ing conditions, the effect of varying single 
parameters, such as higher hot blast tempera- 
tures, steam or fuel injection into hot blast and 
high top pressure can be assessed and new 
optimum conditions found. 

For the future there appear two possible 
directions of development in blast furnace auto- 
mation. Assuming that a constant iron quality 
is required at the output, it may be achieved by 
adequate automatic regulation of the process 
variables and a uniform input charge provided 
by 100 per cent sinter and blending of ore to 
give a fixed sinter composition. This procedure 
may, however, be impracticable or uneconomic 
because large ore stocks and complex blending 
processes are needed. The alternative is that 
calculations can be made of the required change 
in furnace working conditions to give a required 
constant output from a changing but known 
input composition. This is the philosophy of 
feed forward control and is a case where auto- 
matic computer control of the process can be 
of great value. Some feedback control with 
integration over a sufficiently long period would 
be necessary in addition. 

STEELMAKING 

Modern open-hearth furnaces are commonly 
equipped with instrumentation of all important 
variables, and the operators have been relieved 
of much “ meter reading” by the use of auto- 
matic regulators to stabilise combustion condi- 
tions (for example, air-to-fuel ratio control) and 
furnace pressure and to arrange automatic 
reversal. More recently it has been shown that 
combustion control can be further improved 
by metering the oxygen content of waste gas 
and using this as a master control of the fuel-to- 
air ratio control setting. Thoughts now turn to 
providing automatic integration of the different 
automatic regulators so as to maintain optimum 
overall working conditions. A recent Russian 
paper describes how by integration of the auto- 
matic regulators and use of automatic combus- 
tion control a 10 per cent increase in furnace 
output and 5 per cent improvement in specific 
fuel consumption has been achieved in experi- 
mental operation of a furnace at the Nizhne- 
Tagil combine. Such an integrated system could 
be arranged to give automatic optimisation 
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A forging press can be adapted to operate automatically. 


according to the operating conditions required. 

British instrumentation and control technology 
could no doubt provide such a system if the 
detailed requirements for the interactions were 
to be specified. 

Significant advance has recently been made in 
improving the control of power input to the 
electric arc furnace by a system known as APIC 
(automatic power input control). In this system 
the power input is automatically programmed 
according to measured furnace-roof temperature 
and time so that as the melt proceeds from 
melting down to refining the maximum amount 
of arc power is used to heat the charge rather 
than wastefully heat the furnace roof. The 
result of using APIC on a 5 ton production 
furnace was to reduce the kilowatt hour per 
ton consumption in melting the steel from 485 
to 475. During the trial the average rate of 
production increased from 4-9 tons per hour 
to 5-1 tons per hour. In more extended trials it 
was observed that the roof life was increased 
by 30 per cent, that is, from 22 heats to 28} heats. 


ROLLING MILLS 


Although the modern hot or cold strip mill 
is a high-precision engineering machine there 
is need to apply automatic feedback control 
to it in order to correct its operation for devia- 
tions in input material, such as speed, width, 
thickness and hardness, and for changes in 
itself such as roll wear and roll temperature. 
Also, automatic control permits quicker setting 
up of the many parameters. Being a very high 
capital cost plant, it is essential that its per- 
centage utilisation be a maximum. 

Some ten years ago the growing use of cold 
reduced sheet for deep drawing, and other 
purposes that made gauge uniformity desirable, 
stimulated the demand for a more uniform 
gauge of strip-mill products. The cold strip 
mill was amenable to control, being a precision 
machine, and so automatic strip gauge control 
systems were developed, based on a method of 
measuring gauge at the exit from the mill. 

Studies of hot strip mill operation are 
indicating that the primary cause of gauge 
change is temperature variation along the 
length of the bar entering the finishing mill, 
and this effect is mainly due to differential 


cooling of the bar as a result of the speed differ- 
ence between the roughers and finisher trains. 
It may be alleviated by rearranged distribution 
of the reductions between rougher and finisher 
trains, by close coupling all stands, by differential 
heating of slabs, or possibly by direct rolling of 
slabs, but so far no such solution is in sight. 

It would seem logical to attempt to extend 
the automatic control of operations of the 
roughing and finishing mill to include the primary 
mill with, if possible, the elimination of slab 
stocking and reheating. There is some evidence 
that better uniformity of hot coil gauge is 
achieved by this direct rolling process and, 
besides saving in capital investment and running 
costs of reheating furnaces, the process offers 
increased mill production tonnage, particularly 
of heavier hot coil gauges, since it is usual that 
reheat furnace capacity is the bottleneck on 
continuous strip-mill production. To achieve 
this result, developments are necessary in four 
main directions: (1) Melting shop operations 
must be coordinated with the mill. (2) The 
primary mill and finishing mills must be 
scheduled concurrently. (3) Steelmaking, casting 
and primary mill practice must give a high 
percentage of slabs of surface quality such that 
a reasonable degree of automatic scarfing will 
give a good enough surface without further hand 
scarfing. (4) Inspection of slabs during hot 
rolling for surface defects must be made adequate, 


FORGING 


The operation of a forging press is one that 
can be advantageously made automatic. The 
process requires arduous work and _ highly 
skilled labour. Broadly, the story is much the 
same as that of rolling mill control. Remote 
position control enables the forging tool to be 
precisely positioned at each stroke and a high 
rate of stroking to be achieved. The mani- 
pulator can be similarly fitted with remote 
position control to locate the workpiece in the 
press. With these facilities the operation of 
the press tool and manipulator can be auto- 
matically controlled and coordinated according 
to a predetermined programme of forging, as 
has been tried om an experimental press at 
BISRA, Sheffield. A more elaborate forging 
plant is illustrated. 
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Background Music Tapes Run for Ever 


A new easy-to-operate tape recorder for playing 
background music has been produced by 
Reditune Limited, High Street, Croydon. A 
transparent plastic cassette containing a 90- 
minute tape is loaded into a slot in the front of 
the machine, automatically starting the motor. 
The tapes are single spools that constantly 
rewind themselves from the centre on to the 
outside: unless changed they will play over and 
over again until the machine is switched off. 

The output of the new model, TP! mark III, 
has been raised by 7W and can now drive up to 
100 speakers. ‘“‘ Volume compensation” is 
incorporated in the circuit to increase the 
relative loudness of the bass frequencies when the 
volume control is turned down. The basic 


rental for the Reditune background music 
service is £56 a year, which brings the tape 
player and an initial supply of six tapes, carrying 
about 200 tunes. The tapes are changed every 
three months. One loudspeaker is supplied 
free of charge. 

Reditune have a library of more than 7,000 
tunes, from which programmes are compiled 
to provide 14 categories of music. The com- 
pany have recently obtained another 10-tape 
duplicating machine, which they claim gives 
them the largest installation of this kind in 
Europe. It consists of an Ampex system capable 
of producing about 150 ninety-minute tape 
copies an hour. The company, with a new 
plant, have quadrupled tape production. 





Everything Accessible at Stratford Diesel Depot 


The changeover from steam traction on the 
railways is gaining impetus. With the intro- 
duction of the Eastern Region winter timetable 
no less than 61 per cent of all passenger services 
listed are operated by diesel and electric trains. 
Naturally, new locomotive types require new 
maintenance facilities, and an important stage 
in the elimination of steam engines from the 
East Anglian lines is marked by the completion 
of a new diesel maintenance depot at Stratford. 
As in the Finsbury Park depot, opened earlier 
this year, maintenance can be carried out at two 
levels: from raised platforms when servicing 
engines and from a depressed floor when dealing 
with bogies and brake gear. 

The new Stratford depot is the first in the 
Eastern Region to have workshops, stores, 
offices, and staff amenities situated centrally 
between two locomotive sheds. The double- 
ended 300ft long shed has four tracks on 
each side of a two-storey central block. A 
total of 16 main line diesel locomotives can 
be housed under cover. 

Only scheduled maintenance and running 
repair work will be carried out in the new depot, 
stopping short of such operations as the removal 
of an engine or generator. Normal practice is 
for locomotives to receive 8 hours’ maintenance 
every 7 days; heavier work is undertaken at the 
periodic 3, 6, and 12 monthly inspections. 

The depot has a precast reinforced concrete 
frame with an 80 ft span, the roof being covered 
with double skin asbestos-cement sheeting, with 


glass fibre insulation. Inside the depot, the 
tracks are carried on 5 in diameter tubular steel 
supports at S5ft centres, to give freedom of 
access from the lower floor to the pit. Working 
platforms, on precast concrete trestles, are 
4 ft 6 in above the rail level, the lower floor being 
2 ft 6in below rail level. C. H. Dobbie and 
Partners were responsible for the design of the 
shed; the general contractor, Higgs and Hill 
Limited. 

High-temperature high-pressure hot water is 
used for heating the shed, by means of Brightrad 
panels suspended over the platforms. Natural 
lighting is provided by continuous runs of patent 
glazing, which go down to within about 6 ft of 
ground level at the sides of the building. Electric 
lighting in the workshop and office block is by 
hot cathode fluorescent fittings designed to give 
a standard illumination of 10ft candles. A 
similar standard of lighting is provided on the 
platforms by cold cathode fluorescent fittings. 
Underneath the platforms, where all the pipe 
services are arranged, the lighting is by hot 
cathode fluorescent lighting bulkhead fittings. 
In the pits oil-tight tungsten filament lighting is 
provided. 

Ventilation is by Colt equipment and special free 
opening ventilators are also fitted for use when 
engines are run inside the depot, though engines 
must be stationed directly below the ventilators. 

The following piped services are provided in 
the shed for connecting direct to locomotives: 
two types of lubricating oil, a waste oil pipeline, 


compressed air, radiator cooling water, and 
hard and soft water pipelines. 

To dispense lubricating oils to the locomotive 
berths, supplementary storage tanks have been 
provided in the basement. They are arranged so 
that they can be connected in multiple to the 
dispensing pumps, thus allowing variations in the 
quantities of oil stored. A _ self-winding hose 
reel capable of housing 25ft of 14in hose, 
terminating in a 14 in self-sealing coupling, is 
provided after the meter. As all the main line 
diesel locomotives are fitted with a sump filling 
drain connection at solebar level, it is easy to 
refill the sumps from below platform level. 

Disposal of contaminated oil from diesel engine 
sumps is carried out through the waste oil 
pipeline. With the aid of a mobile compressed 
air operated pump all the oil can be evacuated 
from the sump and pumped through the pipelines 
to the storage tanks adjacent to the boiler house, 
where the waste oil can be used as boiler fuel. 

Radiator cooling water supplies are mixed in 
a 250 gallon tank in the basement, the mixture 
consisting of a 1 per cent emulsion of soluble oil. 
When the solution has been thoroughly mixed it 
is transferred to a 2,500 gallon storage tank on 
the upper floor by suitable valves and using the 
mixing pump. From the tank the cooling water 
is gravitated to the pipelines serving the shed, 
suitable dispensing points being provided. At 
these points a 15 ft length of 14 in hose terminat- 
ing in a valved 14 in bayonet coupling has been 





Compressed Air Purifies Trade Wastes 


Compressed air purifies the effluent of a tannery 
in Athens. This enables it to be discharged into 
the municipal sewage system. Previously this 
purification was not considered necessary, but 
expansion of the city brought the tanneries— 
owned by Cavada Brothers Limited—within an 
inhabited area. 

In addition to germs and dirt, the tannery 
waters contain large quantities of albumen (from 
the animals’ blood), gelatin (from the skin), 
proteins, and the remains of tannate substances 
such as Ca(OH),, NaCl, Na,S, and Na,SO,. 
They also smell very disagreeably. On a request 
from the City Hygiene Department to purify the 
effluent, Cavada Brothers first tried to filter it, 
but without success. Next, chemical purifica- 
tion assisted by mechanical agitation, was 
attempted, but abandoned because the necessary 
oxidation was not complete and excessive power 
was required to drive the agitation machinery. 
Corrosion also gave rise to heavy maintenance 
costs. 

Finally, compressed air was considered; it is 
able to provide both agitation and oxidation. 
With the agreement of the chief chemical engineer 


of the tannery, Atlas Copco (Greece) Limited 
assisted in the design of two large concrete tanks, 
each of 5,250 cu. ft capacity. Compressed air 
mains were connected to the bottom conical 
orifices of the tanks. The arrangement is shown 
in the diagram. 

Tannery efflucnt is pumped into the tanks and 
mixed with chloride of lime and chromate salts. 
Compressed air obtained from an Atlas Copco 
compressor agitates the mixture for 6 hours 
and it is then left to settle until the cones of the 
tanks are filled with precipitate and the water 
above is odourless and clear. Precipitation takes 
from one to two hours. 

After settlement, the clarified effluent is piped 
off to the sewage main and the precipitate 
removed and stored in an underground tank. 
Periodically the accumulated precipitate is 
dumped in an unpopulated part of the country- 
side beyond the city. 


Compressed air entering through a copper ring at 

the bottom of the tanks agitates and oxidises the 

effluent. The clarified liquid is piped off to a 
sewage main. 





ENLARGED VIEW AT X 


8-Orifices 4 mm dia on 
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Publications 


On the Shelf 


By Frank H. Smith 


Wie I fully realise that most of you read this 

column and no other part of the journal that 
transcends all others, it is as well to have the half- 
yearly index for the sake of appearance and to 
make the binding more complete. The January 
to June version is now available and if you've 
not had yours, get it. Due to the fact that the 
number of items has increased, the index is 
longer than heretofore (known as a glimpse of 
the obvious). Incidentally, it also makes a quite 
useful buyers’ guide. For some years I have 
missed that directory that ENGINEERING used to 
put out but I now realise that with the aid of the 
index I can look up the weekly paragraphs on 
new products and get an even better idea of the 
goods I am seeking than with a straightforward 
directory. And don’t let me hear any mutterings 
of “ about time too.” With the detail that has 
gone into this job, I am surprised it’s out now. 
The fact that OTS does not seem to be indexed 
is a small point. It is only necessary to put 
your ear to the volume and open it where it 
sizzles. 

It looks as though the World List is about to 
have a rival. The and Acquisition 
Department of the Institute of Scientific Informa- 
tion of the USSR Academy of Sciences (Moscow, 
D-219, Baltijskaja ul. 14) has started to compile 
an Annotated Index of World Scientific and 
Technical Periodicals Reviewed in the Abstracts 
Journal. The abstracts journal has 13 series and 
each journal abstracted is asked to complete 
a 17-item questionnaire. 

I do not think I mentioned, way back in July, 
No. 1 of Volume 1 of Electrical Distribution, 
published for Associated Electrical Industries 
(AEI, Britain’s biggest, etc., etc.) at 155 Charing 
Cross Road, London, WC2. This is one of the 
house journals that tells you all about the firm 
that produces it and the stuff the firm produces. 
It is always interesting to get these things from the 
start and see how they develop. 

A first issue has come of B.M.C. World 
(British Motor Corporation, for America’s 
benefit) and they have obligingly sent one each 
of the various editions which are headed Austin; 
Oxford, Abingdon and Lianelly; Birmingham 
Nuffield; Coventry and Wellingborough; and 
Fisher and Ludlow editions respectively. A 
rather delightful idea, this, of putting out different 
sheets for each district. 

Another Vol. 1, No. 1 comes as Engelhard 
Industries Technical Bulletin, from Engelhard 
Industries Limited, Baker Platinum Division, 
52 High Holborn, London, WC1, whose real 
home, | think, is in the States. Article titles are 
“ Catalysts for Acetylenes Removal from Gas 
Streams”; “Developments on High Tem- 
perature Thermocouples using Noble Metals,” 
followed by abstracts of US patents. 

From Mr. F. W. Lancaster, the librarian at 
Babcock and Wilcox at Barberton, Ohio, comes 
a very interesting photocopy of an article in the 
prestigious (7) journal Fortune. “How to 
Cope with Information "’ is the title, by Francis 
Bello, and it is all about mechanisation of the 
art. It is in the June number if you can get 
hold of a copy (from the US Embassy Library, 
for instance). 

The American Nuclear Society has sent me 
various bits and bobs in connection with member- 
ship of the society. I had a job to find the 
address on the folder of general information, 
but if you want to get in touch—86 East Randolph 
Street, Chicago 1, Illinois. 

Have you had your copy from Aslib (3 Belgrave 
Square, London, SWI) of Hanson’s Time 
Taken by Special Libraries to Get Material 
Bound? \t starts off with sheer poetry: “ An 
investigation. was undertaken to provide an 
indication of the order of magnitude of current 
binding times.” What rhythm. You send me, 


boy! 





588 





28 October 1960 ENGINEERING 


Chemical Plant Analysis 


of the Joint Symposium on Instru- 
mentation and Computation in Process Develop- 
ment and Plant Design, London, May 1959. 
Edited by P. A. Rotrensurs. Institution of 
Chemical Engineers. (80s) 

Process Integration and Instrumentation. Elec- 
tricity and Productivity Series No. 8. Electrical 
Development Association, (8s 6d) 

Chemical Engineering Practice. Edited by 
HERBERT W. CREMER. Volume 2, Works 


Design, etc. Butterworths Scientific Pub- 
lications. (95s) 
Process Design. By Luioyp E. 


BROWNELL and Epwin H. Younc. Wiley, 
New York and London. (156s) 


Design and Construction of High Pressure 
Chemical Plant. By HAROLD ToNGuE. Chap- 
man and Hall. (84s) 


Instrumentation and Computation in Process 
Development and Plant Design is a full text of a 
symposium held at London on 11, 12 and 13 
July, 1959, jointly organised by the Institution of 
Chemical Engineers, the Society of Instrument 
Technology, and the British Computer Society. 
Reports of the discussions which took place are 
included, together with a number of references. 

The uses of computers, both analogue and 
digital, are detailed for various applications, 
and two of the papers examine the organisation 
of a computer-aided design department, and 
process development and plant design in large 
and small companies. Comparisons are made 
of plant analyses using different methods. 

The application of on-line computers is 
considered, as is the data which can be obtained 
from computers for the improvement of process 
efficiency. Computers are discussed which 
have been used on diverse applications, such 
as superfractionating columns, control of aerial 
flow compressors, and control and information 
handling for rolling mills. This publication 
should prove a useful guide and reference. 
Automatic control, with a bias towards electrical, 
as opposed to pneumatic or hydraulic means of 
control, is the subject of Process Integration and 
Control. It is a readable book with a satis- 
factory index, but no bibliography. The book is 
designed for management rather than specialist 
requirements. It covers a very wide field in a 
general sense without recourse to mathematics 
or involved points of design. 

It is well illustrated with many photographs 
and diagrams which clearly indicate the types 
of equipment available, and their applications. 
It is felt that rather more space could have been 
devoted to the economic aspects of instrumenta- 
tion, and also to pneumatically operated con- 
trollers, which still constitute a large proportion 
of the controllers in use in many industries. 

The book is divided into 13 chapters, each of 
which deals with a separate aspect of the subject, 
and should fulfil the purpose for which it was 
published. 

A large proportion of Chemical Engineering 
Practice (Vol. 2), as distinct from the volumes 
already published, is devoted to matters con- 
cerning civil engineering and factory manage- 
ment, rather than to the practice of chemical 
engineering. In this respect, the title is mis- 
leading. But there are many sections dealing 
with subjects allied to this subject and of intcrest 
to chemical engineers or mechanical engineers 
engaged in the chemical industry, and for this 
reason the volume can be recommended as a 
useful addition to the earlier volumes in the 
series. Various sections are written by leading 
experts in their own field and contain valuable 
information related to their own technology, 
but in many cases not giving an adequate 
consideration to particular aspects found in the 
process industries. 

Sections dealing with preliminary reports, and 
civil engineering work in particulat, are inclined 
to ignore the chemical engineering design aspects. 
As an example, there is no discussion at all of 


the relative merits of outside and enclosed 
plant, whereas many major plants in the chemical 
industry are now erected with only a simple 
control room covered. Again, it is suggested 
that throughput should be split between a 
number of identical process units, and while 
this approach was common practice in the past, 
the tendency now is to instal only one unit for 
each product in a factory, duc largely to the 
high level of process control now possible, and 
the reduction in capital and operating costs 
which ensue. 

The section on works administration deals 
with a very large subject in a relatively short 
space, so it necessarily does not contain much 
detail. There are certain subjects such as 
incentive bonus schemes and budgetary control 
included in this section, and an increased 
knowledge of such techniques is of great value 
to engineers liable to be engaged in the early 
aspects of process plant design. 

The sections dealing with the Factory Acts 
and Alkali Acts are admirable. Not only are the 
legal requirements assembled in a clear concise 
manner, but guidance is given concerning the 
selection of equipment to handle the hazards 
and nuisances dealt with in the Acts. It is 
unusual to find such a complete treatment in one 
book, and for this section alone the book can 
be a sound investment. One minor criticism of 
these sections is that no reference has been 
made to the bursting disc as a means of pressure 
relicf for chemical plant operating under sticky 
or corrosive conditions. 

The following chapter on “‘ Safety does to 
some extent, repeat the previous two sections. 
However, the writer of this section is discussing 
the problem from the works administration 
viewpoint, and places more emphasis on correct 
initial design than on the correction of previous 
faults. It is good to see such emphasis placed 
on the designer’s responsibility for the installa- 
tion of plant in which good-housekeeping is 
possible, also to see reference to the modern 
technique of three-dimensional models used as a 
design stage. 

A very comprehensive book is based on API/ 
ASME standards, Process Equipment Design 
makes no mention of the codes of practice used 
outside the United States and so must be used 
with some caution when designing plant for use 
in other countries. The details of the mechanical 
design of vessels are extremely well covered, 
bearing the above limitation in mind, and parti- 
cularly good is the author’s treatment of tall 
vertical vessel design. 

The title of the book is rather misleading, in 
that vessel design occurs as an insignificant 
subtitle, whereas in fact the book is entirely 
devoted to vessel design. It is hoped that the 
title indicates the intention of publishing com- 
panion volumes later to cover the internals of 
vessels, such as are met in heat exchangers, reac- 
tion vessels, and distillation equipment. Vessel 
design itself, however, is dealt with in greater 
detail than any reference book the reviewer 
has seen in this country, in particular the econo- 
mics of design are considered at all stages. 
English authors might well note this, and include 
similar information in our own works more 
frequently. 

The design information is intended for an 
engineer who has reached the postgraduate level, 
rather than as a student textbook. Despite the 
use of American codes of practice, the reviewer 
has found in his own design office that many 
refinements of design are dealt with in this 
book which are not found in any comparable 
English textbook, and the book is thoroughly 
to be recommended for this reason. 

A second edition of The Design and Construction 
of High Pressure Chemical Plant is very welcome 
because in the 25 years which have elapsed since 
the first edition there has been a considerable 
increase in the industrial use of high-pressure 
plant. However, when there have been such 














ENGINEERING 28 October 1960 


major steps in practice it is unfortunate that many 
illustrations are copied directly from the first 
edition, because these tend to give the whole 
book a rather out-of-date appearance. 

The text itself has been thoroughly revised and 
the book is now a valuable collection of up-to- 
date information. It is good to see that cover is 
extended to many of the common vessel auxili- 
aries such as over-pressure relief devices, pumps 
and gauges. The late Mr. Harold Tongue could 
not have appreciated that this work would 
appear in print so soon before BS 1500: 1949 was 
replaced by BS 1500: 1958, and this has resulted 
in the many changes covered by the revised code 
not being mentioned. 

Construction techniques, such as autofrettage 
and wire winding, are treated in detail. While 
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process plant designers are as yet not often 
called upon to use these methods, it is valuable 
to have so much of the available information 
gathered from many sources into one book. 
The chapter dealing with closures does not 
cover the very high pressure range, but deals 
mainly with pressures below 300 atmospheres. 
This limitation is mainly the result of insufficient 
information on such closures, and does not 
detract from the utility of a book which can only 
set out information available at a given time. 

Much information is presented concerning the 
characteristics of constructional materials operat- 
ing at high temperatures, and it is a pity that the 
section dealing with low-temperature conditions 
is the subject of only scanty attention. 

Two chapters are devoted to various industrial 
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high-pressure processes. These consist of brief 
flowsheets and process descriptions which, while 
interesting, are rather out of place in a book 
otherwise devoted to the detailed design of plant 
items and connections. This criticism is based 
largely on the reviewer’s chemical engineering 
background, and these chapters may well be of 
value to the mechanical engineer working in the 
high-pressure field. 

While most of the information in this book is 
available elsewhere, the late Mr. Tongue has used 
his wide experience to produce an excellent 
reference book for the project engineer or designer 
engaged on high-pressure work, and he has 
produced a book well worthy of 2 place in a 
chemical engineering library. 

K. M. CURWEN 





Buried Treasure 


Adventure in Oil. By HENRY LONGHURST. 

Sidgwick and Jackson. (21s) 

For those who have connections with the oil 
industry in the Middle East this book will 
have considerable appeal. As its title suggests, 
it is In no sense a technical work but it provides 
some useful information on the development of 
the oil industry in Persia and Iraq during the 
last half century. 

As befits a book written in praise of a leading 
oil company, it is exceedingly well produced. 
Some of the photographs of the earlier days are 
particularly interesting. The writing is formal 
and seems to take its style from the portrait of 
William Knox D’Arcy, which faces the first 
chapter. There is a foreword by Sir Winston 
Churchill—a gracious gesture by the sponsors 
to his days at the Admiralty when the change- 
over of the British Navy from coal to oil was 
sealed, a technical advance which played a 
critical part in developing the oil industry. 


Books of this kind always read like lost 
opportunities. The present example is a com- 
petent account of the Middle East oil industry 
at a critical time in its history. Despite the 
opportunity which the subject offers, the book 
never really rises to the occasion and the reader 
is conscious of a certain diffidence on the 
author’s part regarding his terms of reference. 
Except for a few pioneers, criticism of policies 
and persons is conspicuously absent. 

Yet what a book of reference and account of 
great events this might have been. The book’s 
scope as a work of reference is limited by the 
absence of an index. So far as the recording and 
commenting on critical events is concerned the 
best example of opportunity lost concerns the 
crisis of the Anglo-Iranian Oil Company. 
After an account of the company’s withdrawal 
from Persia and the troubles with Dr. Mosaddeq, 
the key question is asked: *‘ Need it all have 
happened?’ The answer gets half a page and 


concludes: ‘* The best thing to do with a quarvel 
is to forget about it, and this has been done to 
a degree that reflects credit on all. The verdict 
of history on this particular episode might well 
be ‘ misadventure ’.”” No harrassed executives 
is; the oil industry could possibly take exception 
to that. 

It would help the layman in a book of this 
kind if there were a selection of comparative 
figures. The figures given are somewhat sparse 
and always in the body of the text. Tables 
worry some people but they can be attractively 
set out or put into chart form and the oil industry 
has much experience in this sort of thing. 
Rates of growth are understood more readily 
when indicated graphically. 

The author is at his best in describing per- 
sonalities and events. The best parts of the book 
are those touching on the early pioneers and the 
big fire in 1951. 

G. E. TeEwson 





Particle Metaphysics? 


Uber neue R grundlagen der Atom- und 
Strahlungsphysik. By K. Nowak. Verlag Neue 
Physik, Mollardgasse 8, Vienna 6. (45 Sch.) 


““A New Theory of Atomic and Radiation 
Physics ’’ is an 80 page booklet (in German) in 
which the author introduces a new type of par- 
ticle. He describes the particle as the carrier of 
electromagnetic radiation—the photron (not 
photon, which is a light quantum). These 
entities are said to have a (non-relativistic) mass, 
move along helical paths, carry a positive or 
negative charge and are “emitted from the 
electrons of radiating atoms.’ Their speed 
depends on the frequency and energy of radiation. 
And it is made clear at the outset that Planck’s 
hypothesis and Einstein's relation, according to 
which the energy of a light quantum is propor- 
tional to the frequency, are in the author’s 
opinion not valid, although the radiation impulse 
of photrons and quanta follows the same relation 
as that given in classical quantum physics. 
Conversion of radiation into matter, mass 
defects and so on are regarded here as mass 


transport phenomena and thus relativistic 
changes do not occur. The author claims that 
his photron theory explains not only atomic 
physics but also nuclear physics as, for example, 
the experiments by Lee and Yang showing that 
parity is not conserved. He discusses the experi- 
ments by Frank and Hertz, the Compton effect, 
and other observations in terms of photrons and 
argues that the equivalency relation ought to 
reade V = hAf(v). 

The author condemns Einstein’s principle of 
equivalence of mass and energy because he 
believes that the velocity of propagation of 
photrons can greatly exceed the velocity of light. 
Nuclear forces are said to have their origin in 
photrons and all fundamental particles consist 
of them. In the nucleus, photrons are held 
together by the attractive electric forces of their 
charges. Disintegration processes of radio- 
active nuclei are explained on this basis. Neut- 
rinos and anti-neutrinos are emitted if “ posi- 
and nega-photrons ’’ corresponding to less than 
one elementary charge are simultaneously ejected 


from an electron in the form of a train of phot- 
rons. Interaction between radiation and matter 
is caused by production and decay of photrons. 

A few numerical data of the photron may be 
of interest: its mass is estimated to be 10-° 
times the electron mass, its radius smaller than 
10-** cm and a light quantum (of unspecified 
energy) equivalent to 10* photrons. 

These are some of the main facts presented in 
the booklet. The question now arises whether 
the author’s theory has either a sound basis or 
presents at least a convenient new physical 
picture; whether it can be put to an experimental 
test or has perhaps advantages over other 
theories. 

The reader will guess the answer. And so 
with a sad look in his eye and a sigh, the reviewer 
concludes that this book, though it might appeal 
to some poets and philosophers, cannot really 
be recommended to engineers and scientists for 
serious reading. 


A. VON ENGEL 





Switching Heavy Currents 


The Arc Discharge: Its Application to Power 
Control. By H. pe B. KNiGHT. Chapman 
and Hall. (63s) 


The use of are discharges such as thyratrons and 
ignitrons for the switching and control of heavy 
currents is a subject of great industrial and 
commercial importance with applications in 
many branches of engineering. The scientific 
and technical problems involved in these devices 
require a fundamental knowledge of the pro- 


perties and behaviour of gas discharges in a 
variety of operating conditions. These problems 
have attracted the attention of research workers 
such as Langmuir, Richardson and von Engel 
and today they are being tackled by an increasing 
number of physicists and engineers. 

Mr. H. de B. Knight has spent most of his 
career studying the application of arc discharges 
to power control and has now written this 
comprehensive textbook on the subject. His 


volume, which forms one of the AEI series of 
texts on advanced engineering, is aimed at an 
audience stretching from the student on the one 
hand to the circuit designer on the other. It 
develops the subject from first principles and 
demands little previous experience or theoretical 
knowledge on the part of the reader. 

The book is divided into three parts dealing 
with general principles, physical processes, and 
applications. The first part discusses the 
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characteristics of gas-filled valves in general 
and then presents an elementary account of the 

processes which comprise the passage 
of a current through a gas. The main types of 
arc-discharge valve are then described. These 
are the hot cathode rectifier (which includes the 


| 


Part two is with physical processes 
in the discharge and deals with topics such as 
electron emission, excitation and ionisation, and 
the various forms of electrical discharge from the 
Townsend discharge through the glow discharge 
to the high current arc. This is the least satis- 
factory part of the book since it attempts to deal 
with the complicated and involved physical 
Processes in too elementary a form and therefore 
runs the risk that it might give a false confidence 
to the student and prove irksome to the more 


. 
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knowledgeable reader. However, a helpful 
account of space charge sheaths is included and 
the use of Langmuir probes for measuring 
electron temperatures and densities is presented 
with clarity. There is a chapter on miscellaneous 
phenomena such as recombination, arc-back, 
sputter, and gas clean-up. The section on 
cathode spots is clearly presented and includes 
the recent work on retrograde motion of an arc 
spot in a magnetic field. 

The most useful part of the book is the third 
section dealing with the arc discharge valve as 
a circuit component. An analysis of the use of 
the valve in rectifying circuits is given and its 
employment for voltage regulation, switching 
and in various types of control circuit is dis- 
cussed. A chapter is devoted to the rating of 
valves, that is the permissible limits within 
which they may be operated to give an acceptable 
life, and a final chapter is concerned with opera- 
tion and maintenance. 

The effort to be comprehensive has unfor- 





Teaching Television. By Henri DieuZeipe. 
Organisation for European Economic Co-operation, 
Paris; HM Stationery Office, London. (5s) 

Mr. Dieuzeide, head of the French School Television 

Service, was retained by the OEEC to conduct this 

survey on the current use of television in the schools 

of member countries, as a preliminary to a seminar 
held at Ashridge in July this year. 


Organising the Technical Conference. By Hersert S. 
Kinpier. Reinhold, New York; Chapman and 
Hall, London. (48s) 

A working manual charting the duties and activities 
of the organising committee of the technical confer- 
ence. The author quotes as relevant McGurk’s Law, 
which reads “ Any improbable event which would 
create maximum confusion if it did occur—will 
occur.” 


Simplicity of Science. By STaniey D. Beck. 
Lutterworth Press. (16s) 
Dr. Beck examines the basic concepts of science and 
explains the logical progression of the scientific 
method, the ong hg prediction and probability, 
and finally the of compatibility between 
religious belief and scientific knowledge. 


The Common Market. By J. F. Dentau. Barrie and 
Rockliff with Pall Mall Press. (15s) 

This study by a French economist provides a detailed 

exposition of the Common Market Treaty, and 

discusses its consequences and possibilities, with 
special reference to the experience of France. 

Rocket Propellent Handbook. By Boris Kit and 
Douctas S. Everep. Macmillan, New York and 
London. (87s 6d) 

A short introductory section on the fundamentals of 
rocket propellents is followed by a detailed exam- 
ination of each possible group of chemicals, with 
general characteristics, physical and chemical pro- 
perties, methods of storing and handling, and 
performance characteristics. 

Workshop Engineering Practice. Volume |: Fitting. 
By H. G. Riper. lliffe. (9s 6d) 

Intended for those taking the subject at secondary 

modern and junior technical schools, or studying 

for the craft examinations of the City and Guilds 

Institute, this elementary textbook covers the work 

of the fitter in the clearest manner, with numerous 

drawings and diagrams. 


Introduction to the Gas Turbine. By D. G. SHEPHERD. 
2nd Edition. Constable. (45s) 

A completely rewritten version of the first edition, 

assuming a general knowledge of elementary thermo- 

dynamics and fluid flow by the reader, and endeavour- 
ing to impart “ more principle and less detail ” than 
before. 

Nuclear-Electronics: Proceedings of the International 
Symposium on Nuclear Electronics Organised by 
the French Society of Radioelectricians, Paris, 
1958. 2 Volumes. Jnternational Atomic Energy 
Agency, Karnter Ring, Vienna 1; HM Stationery 
Office, London. (24s) 


The nine sessions of the symposium were devoted to: 
scintillation radiation detectors; radiation detectors 
using ionising methods, and gamma-ray spectro- 


meters; pulse technique—fast electronics; pulse 
technique—classical electronics; reactor control— 
measurements; reactor control—simulation; equip- 
ment for prospecting and protection; centralisation 
and exploitation of results; and transistorised equip- 
ment, standardisation and components. 


Aluminum in Modern Architecture, 1960. Edited by 
J. Peter. Reynolds Metals Company, Rich | 
Virginia; Chapman and Hall, London. (20s) 

This is the second supplement to Aluminum in 

Modern Architecture, published in 1956, and is a 

handsome collection of photographs of thirty recent 

buildings selected from all over the world, distin- 
guished both for their architectural importance and 
imaginative use of aluminium. 


Basics of Induction Heating. By Cuester A. 
Tupsury. John F. Rider, New York; Chapman 
and Hall, London. (63s) 

An introduction to induction heating and com- 

mercial equipment intended for students, and heavily 

illustrated with cartoon-style diagrams. 


Introduction to the Theory and Practice of Manage- 
on - By Noe Branton. Chatto and Windus. 
5) 
Primarily intended for mangement students preparing 
for the examinations of the British Institute of 
Management, the Office Management Association, 
the Purchasing Officers Association, and the Institute 
of Cost and Works Accountants, but also likely to be 
of interest to the general reader. 


Reinforced Concrete Chimneys. By C. Percy TAYLOR 
and Leste TurRNeER. 2nd Edition. Concrete 


Publications Limited, 14 Dartmouth Street, London, 
SWI. (12s) 

This new edition has been revised by Mr. Turner to 
include newer methods of design and examples of 
recent construction. A new chapter on deflection 
and sway due to wind forces is included, and some 
related structures such as biological shields have been 
introduced. 


Problems of Full Employment. By D. J. ILes and 

C. A. Tucker. Routledge and Kegan Paul. (20s) 
Written for the “* voting layman,”’ this book considers 
how a high and stable level of employment may be 
obtained, and what the function and capabilities of 
the state are in this respect. 

Aero-Thermodynamics and Flow in Turbomachines. 
By M. H. Vavra. Wiley, New York and London. 
(116s) 

In the first part of the book the fundamental relations 

for the analysis of arbitrary flows are derived from 

general principles with the help of vectors; the 
second part treats flows of more special character; 
and part three considers the applications of the 
theory to turbomachines. 

BP Book of the Campbells. 
Houcu. Stanley Paul. (12s 6d) 

A popular account of the land and water exploits 

of Sir Malcolm and Donald Campbell, in a series of 

Bluebirds. 


The Book of the Atom. By LEONARD DE Vries, 
translated by Eric G. Breeze. John Murray. 
(15s) 

Designed for children, this is an introduction to the 

Atomic Age which will be appreciated by every 

general reader. 





By RIcHARD 


28 October 1960 ENGINEERING 


tunately resulted in the inclusion of much 
material that could well have been left out. 
For example, it is hardly necessary in a book of 
this type to include in an appendix a definition 
of momentum and force since these concepts 
will be familiar to anyone for whom the book is 
intended. The style, while lucid and readable, 
is highly repetitious and the book would be 
improved by the elimination of this duplicated 
material. : 

The volume is well bound and attractively 
produced and the print is easy to read. The 
text is supplied with many diagrams all of which 
are well drawn and helpful. A useful list of 
references is attached to each chapter and the 
index has been carefully prepared. The book is 
recommended, though with the reservations 
mentioned above, as a very useful textbook for 
students and for valve and circuit designers 
concerned with arc discharges. 


G. B. F. NIBLETT 


The Reviewers 


Mr. K. M. Curwen, B.Sc., A.C.G.1., M.I.Chem.E., 
is chief engineer of Albright and Wilson (Mfg.) 
Limited. 


Mr. G. E. Tewson, M.A., is a partner in the firm of 
O. W. Roskill Industrial Consultants. 


Dr. A. von Engel, M.A., D.Sc., is on the staff of the 
Clarendon Laboratory, Oxford, and is well known 
for his work in the field of plasma physics. 


Dr. G. B. F. Niblett is engaged in fundamental 
work on plasma physics. 


Trade Publications 


Copies of any of the following trade publications 
are obtainable from the esses given, though 
distribution is sometimes restricted. 


Components 


Bearings. POLLARD BEARINGS LtD., Ferrybridge, 
Knottingley, Yorks. The Self Lube range of ball 
bearing pillow blocks and bearing units; described 
in 30 page illustrated catalogue. Wide range of 
types, all sealed against entry of dust or loss of 
lubricant. 

Wire Ropes. MartTIN BLACK AND Co. Ltp., Speed- 
well Works, Coatbridge, near Glasgow. Catalogue 
of breaking strain tables and general wire rope 
information specially for use with American 
Standard tables. 

Torque Screws. Woopsipe Die SINKING Co. Ltp., 
Aire Vale Works, Newlay, Leeds 13. Torque 
screws for height and pressure adjustment. From 
} to $ in. threads. Folder. 

Grommets. HELLERMAN LtTD., Crawley, Sussex. 
Helvin grommets in some 100 standard sizes for 
holes from % in diameter upwards; also solid 
buttons and sleeved bushes. Publication 78. 

Compression Joints. P&GLERS Ltp., Belmont Works, 
Doncaster. Prestex range of compression joints 
for copper and plastics pipes. Angle, T and 
straight through. Illustrated catalogue. 

Weldnuts. Simmonps AEROcESSoRIES LTp., Treforest, 
Glam. Weldnuts for making fastenings on sheet 
steel components by resistance welding. From 
2BA to jin threads. Eight page folder gives 
particulars. 

Sanitary Fittings. GUmMeRS Ltp., Effingham Valve 
Works, Rotherham, Yorks. Taps, mixing valves, 
showers, and basin fittings for industrial and 
hospital use. Range given in 38 page illustrated 
catalogue. 

Orifice Fittings. GrorGce Kent Ltp., Luton, Beds. 
Fittings for flow measuring orifices for steam and 
liquids. Range of types listed in publication 281. 

Pressings. Brass AND ALLOY PReEssINGs (DERITEND) 
Ltp., Liverpool Street, Birmingham 9. Hot brass 
and light alloy pressings and forgings; set of six 
leaflets. 

Solderless Unions. BENTON AND Stone Ltp., Aston 
Brook Street, Birmingham 6. Solderless unions 
for fluid and gas pipe lines; from 4 to 14 in diameter. 
List No. BSF/60 gives contents of boxes of selected 


fittings. 
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Costly Last Lap 
in Eastern Electrification 


Bie EASTERN ELECTRICITY BOARD is 
shortly to begin the last and most 
expensive phase of bringing electricity 
to almost every farm and house in the 
East Anglian region. 

Within six months 93 per cent of the 
houses and 85 per cent of the farms will 
be connected. From next March the 
Board hopes to complete the job in 
five years. 

The last phase, which is inevitably the 
most difficult financially, is particularly 
dependent upon the residents and far- 
mers in each locality taking up the 
service as their locality comes to con- 
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nection. The most economical way to 
do the job is while the Board’s construc- 


tion teams and engineers are in each | 


area. 

The chairman of the Board, Mr. H. V. 
Pugh, has drawn attention to the way 
in which schemes can be held up or 
even indefinitely dropped when land- 
owners refuse wayleave for the erection 
of supply poles. The Board prefers to 
rely on appealing to the sense of social 
obligation of the landowner rather than 
resorting to the prolonged process of 
the specially provided compulsory pur- 
chase powers. 

Over the next five years the cost of 








connections will be two or three times 
what it has been during the last five 
years. 


Rising Tide 
of Export Efforts? 


The Board of Trade has been experienc- 
ing a demand for its services that 
Suggests the smaller companies are 
setting out to share in the export trade 
at present mainly conducted by the larg- 
est firms. 

Requests for help in finding overseas 
agents has almost doubled. In parti- 
cular, Mr. Reginald Maudling, President 
of the Board of Trade, recently singled 
out the Trade Commissioner in Can- 
berra, Australia, as being ‘almost 
snowed under with a record level of 
enquiries.”’ 

During August, which is not exactly 
the liveliest month of the year for 
business activity, there was a 15 per cent 
increase on last year in the number of 
inquiries to the Board of Trade export 
services department. 


Australia to Buy 
French or US Fighter 


Whatever the rising interest in Anglo- 
Australian trade, it is now known that 
the Royal Australian Air Force will not 
be buying its multi-purpose fighter 
aircraft from United Kingdom com- 
panies. After a tour of Britain, France 
and the United States, Air Vice Marshal 
V. E. Hancock, who commands the 


RAAF Operational Command, made it | a 
im 
| free firms had placed orders worth | 
| £2 million. 


clear that either the French Mirage III 
or the United States Starfighter will be 
bought. Despite the merits as a 
specifically designed interceptor of 
ENGLISH ELEctrRic’s Lightning com- 
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pared with the French and American 
products, both the older rivals for the 
order have at present a rather wider 
range of applications. 


First Aid Teaching 
By Machine 


An unusual feature of the recent World 
Trade Fair at Izmir, Turkey, formerly 
the ancient port of Smyrna, was the 
American designed Auto-Tutor, teach- 
ing first aid in Turkish and attracting a 
good deal of attention. 

The Auto-Tutor was demonstrated 
by a member of the staff of US INbus- 
Tries INC. (GREAT BRITAIN), who first 
showed the machine in the United 
Kingdom earlier this year. The machine | 
tests the student as he takes each step | 
of the course to which it has been | 
adapted. The effect is to allow the | 
pupil to learn at his own pace, advancing | 
to the next stage only when the preced- | 
ing material has been assimilated. | 

With something of the appearance of | 
combined television set and computer | 
the student has before him pictures and | 
diagrams conveying the information he | 
has to learn. The machine is able to | 
record the answers to its questions. | 
If the answers are correct the Auto-Tutor 
goes on to the next stage of the syllabus; 
if not, it is able to indicate errors. 

From Izmir, the machine and its | 
demonstrator went on to the Inter- | 
national Trade Fair which is being held 
in Tunis until 30 October. At Tunis | 
the First Aid instruction will be in | 
Arabic. The manufacturers claim that | 
their Auto-Tutor, treating the pupil | 
as an intelligent human being, advances 
him at a pace set by his own ability, 





| frees the teacher for creative work and | 


at the same time provides a record of | 
the individual's progress and reasoning | 


| process. 


Plans are being made for the produc- 
tion of the teaching device in England 
by the BurTONWOOD ENGINEERING | 
Company, a subsidiary since October | 


last year of US Industries Inc. (Great | 


Britain). 


} 
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orders are substantial in themseives, 
and no doubt welcome at any time, 
particularly the present, they are a tiny 
part of the sales, overseas or at home, 
which the car makers have to achieve in 
order to employ in full even their 
existing capacity. 


A Plea for British 
Interest in Australia 


“ Australia is working to a schedule,” 
said her High Commissioner Sir Eric 
Harrison at the electrical engineers exhi- 
bition dinner * and delivery dates must 
be kept to if the schedule is to be main- 
tained. She is a mighty big country 
with a mighty big demand for elec- 
tricity. Already she is among the eight 
leaders of electrical consumption and 
the demand on the West Coast is increas- 
ing by 15 per cent per annum (that is, 
it is doubling every six years compared 
to very ten years for the world as a 
whole).”’ 

Australia is therefore a challenge to 
engineers in the fields of manpower, 
equipment and services. Her popula- 
tion is increasing by 24 per cent per 
annum. Mr. Macmillan in a recent 
speech stressed the importance of keep- 
ing to delivery dates and for Australia’s 
schedule this was imperative. 

Delays of 18 months and of 6 months 
had held up the Snowy Mountains 
Scheme jeopardising the whole project. 
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The certainty of delivery dates would 
play a very big part in future contracts. 
Up till now contract dates by United 
Kingdom shippers had been bad as 
compared to Continental firms who 
had been good. Tenders were now 
being invited for a 760 MW station and 
delivery dates for this were vital. 

Sir Eric had also been distressed by 
the failure of civil engineers to tender 
for contract work in Australia. Only 
one tender from the UK had been 





received from the Snowy Mountain 
Scheme and all Australians would be 
encouraged by more UK tenders as 
showing interest and support in what 
the country is doing. It was only right 
that the UK should get their share of the 
development work now going on. 

Mr. F. H. S. Brown, Deputy Chair- 


| the Motor Show to good effect. 
| A south coast hire operator ordered | to be repaired by VICKERS-ARMSTRONGS 


| AUTOHALL (Car Hire). 
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Seal Makers’ Merger | man of the CEGB, recalled that the 
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| allowed up to date plant to be offered 
| anywhere. Much of the work was as a | 
result of joint discussions with the sup- 


| Massive Car Hire | pliers to lead to the optimum results. 


Order at Earls Court | 


| There may be more cars than customers | Cutting Out the Middle | 
| in uncomfortably large parts of the | of Explosion Tanker 


world markets but the car industry's | 
| Newest friend, the car hire fleet opera- | The 36,000 ton tanker Esso Portsmouth 
| tors, took their cheque books along to | which was damaged by fire and explo- 
| sion at Milford Haven in the summer, is 


thousand cars at one go and by the | (SHIPBUILDERS) at their Palmers Heb- 
iddle of last week the first-200-miles- | burn yard, South Shields. 

Carrying out the £1 million contract 
| will mean taking out a 200 ft long badly 
One of these was a £750,000 order by | damaged centre section of the tanker. 
While these The company’s Walker naval shipyard 
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close by will build and launch the new 
middle section. The ship-assembly job 
will be done in the big new dry dock of 
Swan HUNTER AND WIGHAM RICHARD- 
son, Wallsend. 

The renewed Esso Portsmouth, which 
was completed only last year, is expected 
to be ready to go to sea again next 
August. 


Industry and Employment ; 
Greek Development Plans 


Leaders of the Greek Industrial Develop- 
ment Corporation have visited London, 
holding discussions to find what co- 
operation can be devised with British 
industry in the growing plans for greater 
industrialisation of Greece. 

Aluminium, _ steel, hydro-electric 
power, chemicals, food processing and 
the returning tonnage of Greek owned 
shipping to the national flag are all 
elements in the movement in Greece 
that may eventually eliminate much of 
the poverty in that country. Almost a 
year ago the Government signed an 
agreement with PecHiney of France, 
REYNOLDS INTERNATIONAL and Mr. S. 
Niarchos on investment in an aluminium 
plant with an eventual capacity of 
100,000 tons of alumina and 52,500 
tons of metal a year. 

Like most developing countries the 
Greeks would like to have their own 
steelworks. But at the moment the 
estimated annual demand for finished 
steel products is put at 350,000 ingot 
tons, an amount which would mean 
that a steelworks catering for such a 
limited quantity would have to be of 
outstanding efficiency to pay its way. 
The existence of the steelworks and the 
development plan could accelerate the 
expected growth in demand but there is 
another, complicating, factor. To oper- 
ate economically a coking plant of any 
size expects to sell the gas by-product. 
The present level of industrial activity 
in Greece provides no ready answer to 
this. 

Pechiney of France, in the aluminium 
arrangements, and Western Germany, 
who have put up a credit offer of 
DM 50 million and a consultant’s 
report on steelmaking possibilities are 
taking part in the efforts to revitalise 
the Greek economy. For good busi- 
ness and also recent historical reasons 
the Greeks would like British business 
to join in, 


Domestic Appliance Sales 


Still in Decline 
The latest figures for the sales of 
electrical appliances by the Area 


Electricity Boards, comparing August 
with the same month a year earlier, still 
show a depressing list of minuses. 

The sale of washing machines is 
down 42 per cent in the month, refrigera- 
tors by 48 per cent and wash boilers by 
20 per cent. 

A slight gain, 1-3 per cent, took place 
in the sale of cookers and in electric 
water heaters there appears to be a kind 
of internal battle going on. Immersion 
water heater sales fell by 9 per cent. 
Storage water heaters put on sales by 
18 per cent. The totals were 16,642 
immersion heaters sold this August and 
5,176 storage. 

In washing machine sales the total! 
for the year up to thé end of August was 
17 per cent down on the comparable 
year before, by the same comparison 
refrigerator sales declined by 6 per cent. 


Pe A aA, 





Sa eae a a A NN LR AUT WER 


AB 8 














592 


28 October 1960 ENGINEERING 





Eight Ways to Overcome Hydraulic Lock 


By D. C. Sweeney, Ph.D., A.M.1.Mech.E. 


Designers have at their dis- 
posal several precautions 
against jamming of pistons in 
servo cylinders. 


form of “ stiction ”’ in piston type control 
valves which has a hydrodynamic basis in 

the case of clean fluids has become known as 
hydraulic lock. With the publication of Dr. J. 
Mannam’s recent paper “ Further Aspects of 
Hydraulic Lock” (Proc. I.Mech.E., vol. 173, 


near enough to the value 7/4 to allow the general 
use of this curve for estimating possible side 
thrusts and hence the corresponding locking 
forces (typical values for the coefficient of friction 
are 0:2 to 0-25). It is clear that errors of form 
which are so small as to be inevitable in any 
production machining process, are capable of 
producing significant amounts of hydraulic 
lock. As an example take the case of a piston 








(8737.4) 

1959, p. 699), the field of pure hydraulic lock 
appears now to have been fully covered. The 
following notes on the paper have been drawn 
up for the benefit of designers and others con- 
nected with sensitive hydraulic or pneumatic 
servo-mechanisms, together with a bibliography. 
(Jamming caused by silting up of the clearances 
with an inadequately filtered fluid is usually 
referred to as “ dirt ”’ or “ muck ”’ lock, and is 
outside the scope of these notes.) 


TAPERED CLEARANCES 


It may be recalled that in a valve, such as that 
in Fig. 1, in which a pressure difference exists 
across a piston land, hydraulic lock is the result 
of an asymmetric pressure distribution in the 
fluid film in the clearance which produces a 
transverse thrust on the piston. Such a pressure 
distribution arises from taper in the axial direc- 
tion of the clearance space, which can be brought 
about by features such as inaccurate machining 
of the piston or cylinder, distortion of the 
components from clamping devices or misalign- 
ment, or distortion caused by the internal 
hydraulic pressure. The direction of the taper is 
important. Lock is produced only when the 
resultant taper of the fluid film on the contacting 
side of the piston diverges in the direction of 
flow, i.e. from the high pressure end towards the 
low pressure end. With a convergent taper the 
pressure distribution results in the generation 
of a centralising force on the piston. Distortion 
in the form of curvature of the centre line of 
either piston or cylinder is a condition that 
always has a lock producing tendency. 

In the case of a linear taper on the piston land 
theoretical analysis shows that, provided the 
viscosity of the fluid remains uniform throughout 
the clearance, the transverse force F on the 
piston for a given pressure drop P across the land 
and a given length to diameter ratio L/D of the 
land depends only on the parameter t/c, where 
2¢ is the diametral taper and 2c the diametral 
clearance. The relationship can be expressed 
in the form F = G PL D, where G is a function 
of L/D and t/c. Curves relating G and t/c for 
two values of L/D are shown in Fig. 2. It should 
be noted that as L/D approaches infinity, G 
approaches zero, so that the family of curves 
for all values of L/D lies between the curve for 
L/D = 0 and the abscissa. In his earlier work 
Dr. Mannam provided experimental confirmation 
of the curve for L/D = ~/4 with diametral clear- 
ances of the order of 0-002 in. His recent paper 
shows that the theory is valid with clearances 
as small as 00002 in; of the same order as those 
used in modern high pressure control valves. 

L/D ratios in most applications are probably 
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Fig. 1 Piston valve with plain taper (exaggerated), 
and curves showing pressure variation. 





Side Thrust on a Single Land 
of Length L and Dia D is F = GPL 
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Fig. 2. Curves relating G and t/c for two values 
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Fig. 3 Diagrammatic representation of piston 
valve with stepped land ( exaggerated ). 
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— 
Fig. 4 Curves relating G and t/c when L/D =0 
for differently machined pistons. 











with a land of lin diameter and jin length 
having a diametral clearance tapering from 
0-0002 in at the inner (high pressure) end to 
0-00025 in at the outer end. The value of G of 
0-1 obtained from the appropriate curve means 
that with a pressure difference of 1,000 1b per 
sq. in a transverse force of 75lb would be 
generated, resulting in a locking force of 17 Ib. 

It should not be overlooked that if the operat- 
ing pressure is substantially above 1,000 Ib 
per sq. in, variation of the taper/clearance ratio 
becomes important. Whiteman has shown that 
at pressures of 2,000-3,000 Ib per sq. in or more 
the distortion of a thick walled cylinder and 
solid piston can be of the same order of magni- 
tude as the initial clearance. This can result in 
an initially divergent clearance becoming con- 
vergent, with the consequent disappearance of 
any tendency to lock. Increase of viscosity with 
pressure is another factor that cannot be ignored 
above about 3,000 Ib per sq. in. Its effect is to 
cause a progressive increase in the magnitude 
of the locking force. 

Also, reverting to Dr. Mannam’s paper, a 
theoretical investigation supported by experi- 
mental evidence showed that a very small degree 
of ovality of the cylinder bore or piston surface 
can have a marked effect on the locking force. 

Of the methods of eliminating or reducing lock 
that of circumferential grooving is perhaps the 
simplest and most widely used. The paper 
shows that if only one groove is used on a 
tapered land the optimum position for it is at 
approximately one quarter of the length from 
the high pressure end. It should then give a 
reduction in the locking force of 55 per cent. 
Experimental measurements on two pistons 
showed that a single groove midway along the 
land gave a reduction of 42 per cent and three 
equally spaced grooves 76 per cent. The action 
of the grooves is to produce a more nearly sym- 
metrical pressure distribution around the piston 
by providing increased freedom for circumferen- 
tial flow. It is necessary only that the flow 
resistance of the grooves should be small com- 
pared with that of the clearance. The optimum 
condition is probably to have as large a number 
of comparatively small grooves as is practicable, 
e.g. grooves of the order of 0-01 to 0-02 in square 
spaced 0-05 to 0-1 in apart. 

PISTON STEPS 


An alternative method to that of grooving, 
and one that is theoretically superior as far as 
pure hydraulic lock is concerned (it may have 
disadvantages if silting effects are troublesome), 
is to taper the piston land sufficiently to mask 
the random machining inaccuracies so that a 
convergent clearance is ensured and a positive 
centralising force thereby developed. It is, of 
course, only applicable with a non-reversing 
pressure gradient. The deliberate machining of 
a very small taper has practical difficulties and 
Dr. Mannam considered the possibility of pro- 
viding one or more small steps on the land as 
illustrated in Fig. 3. A theoretical investigation 
of the limiting case of L/D = 0 produced the 
curves given in Fig. 4. Comparative results 
could be expected to be similar for finite values 
of L/D. The curves show that a single step on 
the land gives a centralising force approximately 
50 per cent of that with a uniform taper, and it 
would therefore be of a useful magnitude. With 
a diametral clearance of 0-0002 in, a step on the 
diameter of only 0:00005 to 0-0001 in would be 
necessary to give the maximum centralising force, 
assuming a parallel cylinder bore. From the 
point of view of oil leakage through the clearance 
it was shown that the stepped land is superior, 
a land with a single step and step/clearance ratio 


Continued at foot of next page 
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Diesel Engine Injector eects Movement werentor 


BICERA has devised an improved inductance 
type pick-up for indicating needle valve move- 
ment, so designed that it can be fitted to a wide 
variety of sizes and types of fuel injectors, 
including all those in most common use. Used 
in conjunction with a frequency modulated 
system these pick-ups can be statically calibrated 





with ease and accuracy and they all provide 
linear response throughout the working range. 
Fig. 1 illustrates the pick-up fitted to a fuel 
injector, shown chain dotted. The pot core 
1 contains a coil 2 spaced with insulating 
washers 3. This assembly, which forms a 
variable inductance with the copper push-rod 
extension 4, is contained in a holder 5. This 
fits inside the micrometer sleeve 6 to which it is 
secured by two countersunk screws 7. The 
sleeve has a possible travel of 1-031 in within the 
pick-up body 8, and can be locked in any inter- 
mediate position by means of the locknut 9. 
The position of the pot core and coil assembly 
can thus be adjusted in relation to the end of 
the push-rod extension, which should be kept 











Micrometer Pointer (10) 
Countersunk Screws (7) 
Tab Washer 


“* i . Terminal and 
Fig. 1 (right) Sectional to Take Coaxial 


drawing of pick-up. The | Connector (11) 
fuel injector to which it G 
is screwed is shown chain- 

dotted. 
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Fig. 2 (left) The pick-up | 


with 1 in scale on right 
to illustrate its size. —_\@ss 


Micrometer Sleeve (6) 
Pot Core Holder (. 






Pick-up Body (8) 
Pot Core (1) 








Coil (2) —- 













ar 
JLLS OFT G| 
— PRA Si Level 
aa =a TT 
| ‘| pers 
S1G1ON Ie 
aorwncoed 
Insuloting Washers . 
Variable Inductance Injector Push Rod 





Knurled Locknut (9) Extension (4) 


Fuel Nozzle Hotter — 


“ENCINER RING” 





short in order to minimise weight and vibration. 
The correct setting is such that the end of the 
push-rod extension comes to about the mid- 
length of the coil. 

The micrometer sleeve carries a pointer 10, the 
end of which is level with the middle of the coil. 
The outside of the body 8 is engraved with 
50 equally spaced longitudinal lines, and the tip 
of the pointer is brought into close proximity 
with these graduations. The pitch of the 
micrometer thread being 0-OSin, the coil 
assembly can be moved accurately in steps of 
0-001 in, relative to the push-rod extension. 
Thus it is a simple matter to calibrate the needle 
movement diagram accurately to 0-001 in. 
The proprietary pick-ups that were previously 


used were graduated in bigger steps of 0-010 in. 

Before fitting the pick-up to an injector, the 
projection of the push-rod extension beyond the 
end of the nozzle holder body (dimension L 
in Fig. 1) is measured. The corresponding 
dimension on the pick-up is from the end of the 
body to the end of the pointer. This is made 
equal to L and the locknut is tightened. The 
pick-up is then screwed securely on to the 
injector body. 

This injector needle movement pick-up has 
given excellent service over long periods. It 1s 
also of robust design and to adapt it to a par- 
ticular injector is a simple matter. Terminal 
and socket 11 and retaining clip 12 are provided 
to take a Pye type coaxial connector. 








Two high flotation fully-tracked trailers with 
removable bogies, which can be converted on the 
spot to conventional road transport, have been 
produced in the UK for the first time. They 
were shipped recently to Port Harcourt for use 
by Shell-BP Petroleum Development Company 
of Nigeria Limited. The removable tracked 
bogies mean that the trailers can be used either 
fully tracked in the swamps of the Niger Delta, 
or fitted with normal rubber tyred bogies for 
road work. 

The rear bogie is readily interchangeable, as 
the right hand illustration shows. When used on 
roads the front tracked bogie is replaced by 
attachment to a tractor and operated as a 
semi-trailer, for which purpose the front end 
dollies are joined to the trailer frame by a normal 
fifth wheel attachment. The rear bogie is also 


Vehicle Trailers with Gnange-Over Bogies 


(Left) 





fitted with a quick release catch, similar to the 
fifth wheel attachment but with the addition of 
rubbing plate guides to enable it to slide on to 
the king pin. Spring loaded pins on each side 
lock in position when the bogie is connected. 
The trailers are of the standard 28 ton oilfield 
pattern adapted to the design of Shell engineers 





The trailer a 
viewed from the rear. 4 
© (Right) Showing the 


tracked bogie being 
removed. 





by R. A. Dyson and Company Limited, Liver- 
pool, using tracked bogies by Jas. A. Cuthbertson 
Limited, Biggar, Lanarkshire. On tracks in the 
swamps they will be towed by Cuthbertson 
Water Buffaloes or Caterpillar D8 tractors. 
On normal roads, using rubber tyres, they will 
be drawn by Scammell Constructor tractors. 





Concluding Hydraulic Lock 


of unity having a 30 per cent lower leakage rate 
than a similar tapered land. It should, of course, 
be borne in mind that if either the convergent 
taper or step method is employed for the purpose 
of eliminating lock, the lands should not also be 
grooved, since grooving would tend to render 
nugatory any beneficial effects thereby attained. 

In all the work so far discussed the two lands 
of the dumb-bell shaped piston have been 
assumed to be rigidly connected. From a 
theoretical and experimental examination of an 
articulated piston with its two ends connected 
through a ball-ended link and with lands formed 
to give divergent clearances, locking forces were 
found to be reduced to about 20 per cent of those 
for a similar rigid piston. These results indicate 
there may be something to be gained by allowing 
the maximum possible flexibility at the waist of 
the piston. 

Dr. Mannam completed his experimental work 
by carrying out tests using air as the working 
fluid in place of oil, at a pressure of 100 Ib per 





sq. in. The only obvious difference compared 

with oil was the virtual absence of a delay period 

before the establishment of lock. Tests on a 

piston giving converging clearances showed it 

to remain free in the cylinder bore. 

To conclude, the means available for the reduc- 
tion or elimination of hydraulic lock with clean 
fluids are summarised below:— 

1 Provision of sufficient taper on the piston 
lands to ensure that clearances converge in the 
direction of flow. 

2 Stepping of the lands as an alternative to 
tapering. 

3 Circumferential grooving of the lands. 

4 Flexible linking of the piston lands. 

5 Operation at pressures above about 3,000 Ib 
per sq. in to take advantage of inherent com- 
pressibility effects. 

6 Potentiometer lubrication in which pressurised 
fluid is metered to symmetrically disposed 
recessed areas on the piston lands. 

7 Dither. 


8 Rotation of the piston or of the valve sleeve. 

The designer’s ultimate choice must depend 
on the type of application, production methods 
in use, relative importance of cost and the degree 
of elimination desired. 
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New Wind Tunnels for Supersonic Flight 


Hard experience has estab- 
lished that aircraft and mis- 
siles cannot be designed and 
developed without good ex- 
perimental facilities. Para- 
mount among these are wind 
tunnels. 


Fivnces's two most modern high-speed wind 
tunnels were put into commission last week 
at the Warton Aerodrome of the British Aircraft 
Corporation. Designed and built by English 
Electric Aviation Limited (a member of the BAC 
group) at a cost of about £750,000, the two 
tunnels will work at air speeds of Mach 0-4 to 
4-0 and Mach 1-5 to Mach 6-0, respectively. 

As aircraft speeds and stresses continue to in- 
crease, the need for laboratory facilities to 
simulate flight conditions becomes more critical. 
Time, labour, materials, and even lives, can be 
saved by carrying out exhaustive analytical re- 
search at the design stage. 

Although electronic analogues, computers, and 
other such aids have contributed enormously in 
this respect, particularly in the last few years, the 
wind tunnel still forms the spearhead of the 
attack. 

The opening of the two new high speed wind 
tunnels at Warton is believed to give English 
Electric Aviation, as a member company of 
British Aircraft Corporation, the most advanced 
facility of its type in Europe. 

From the outset, these tunnels have been 
designed to give more accurate information 
about the flying characteristics of future aircraft 
(such as the TSR-2) and missiles (such as Blue 
Water) than is possible with existing facilities, 
without the cost being too great. To meet these 
requirements, emphasis has been put on high- 
speed collection and analysis of tunnel data, so 
that the duration of “‘ runs”’ can be kept to a 
minimum. Using both magnetic tape and 
punched card techniques for recording and 
analysing the test information, significant design 
tests can be made in a matter of seconds. This, 
of course, means that the air flow need not be 
continuous, and can be obtained quite cheaply 
from a storage tank of compressed air. In 
fact, the two BAC tunnels have been so designed 
and situated that they are able to share a common 
compressed air tank. 

The sizes of the two tunnels are different; 
one has a working section of 4 ft square and can 
operate at air speeds from 200 to about 3,000 
m.p.h., and the other has a working section of 
18in square with a speed range of 1,150 to 
4,500 m.p.h. 








Aerial view of English Electric’s new wind tunnel centre. The two exhaust outlets can be seen on the 


left, the larger one belonging to the Mach 4 system. 


The compressed-air storage tanks, which produce 


the blow for either tunnel, are on the right of the picture. 


Mach 4 Tunnel 


Because it will always be necessary to operate 
aircraft at low subsonic speeds during landing 
and take-off, and equally necessary to maintain 
stability and control while accelerating through 
the transonic region, the larger of the two tunnels 
has been designed to range from the low sub- 
sonic speeds (down to Mach 0-4) up to speeds 
slightly beyond the foreseeable requirements of 
aircraft (Mach 4). 

The strength limits of the model and tunnel 
determine the maximum working section stagna- 
tion pressures and these, in turn, fix the available 
range of Reynolds numbers. A minimum value 
of R, = 5 x 10° for a typical model chord of 
8in can be maintained throughout the tunnel 
speed range. At Mach | a running time of 
22 sec is available, and this increases to 41 sec 
at Mach 3-4. Testing at maximum Reynolds 
number at subsonic speeds reduces the running 
time to approximately 12 sec. 


(Left) In the Mach 4 
tunnel, controls are pro- 
vided so that a com- 
pletely automatic inci- 
dence programme can be 
preset to operate during 
a tunnel run. A cranked 
pin enables yaw angles of 
5° to be set; for greater 
yaw angles, combined 
pitch and roll may be 
used. 


(Right) Access to tunnel 
is through an electrically 
operated 10 ft clam-shell 
door, which forms one 
side of the plenum cham- 
ber and hinges upward. 


The tunnel is equipped for strain gauge balance 
measurement and pressure surveys on complete 
models; facilities are projected for similar work 
on larger-scale half-models. Since the working 
section stagnation pressure can be varied (during 
a run if necessary) the tunnel is suitable for 
flutter and buffet and for the measurement of 
dynamic derivatives. Jettison tests are also 
envisaged. 

In addition to automatic punched-card and 
continuous-chart records, a novel “ double” 
Schlieren system has been incorporated. The 
novelty lies in the fact that, to facilitate simul- 
taneous viewing and photographic recording, a 
double light source is used. This has already 
been found to offer great advantages over the 
single light-source technique, where viewing is 
not possible while photographic records are 
being taken. 

Control of the tunnel is obtained primarily 
through one control valve, with its associated 
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hydraulic and electronic equipment. The func- 
tion of this valve is threefold: to establish flow 
in the tunnel with the minimum waste of air; to 
maintain a constant flow during the test period; 
and to provide a rapid shut down after com- 
pletion of the test, thus providing a safe seal 
between the tunnel and the storage system during 
re-charge of the vessel. 


SPECIAL VALVE 


A specially designed valve was found necessary 
to meet the severe control requirements which 
arise during the rapid fall of storage pressure. 
To permit the use of a dual, coarse/fine, control 
system for greater accuracy, and to give additional 
shut-down safety, a two-component valve was 
developed. This has a main inner casing which is 
connected to the storage vessel and is ported to 
allow outflow of air to the outer casing which, 
in turn, leads to a settling chamber. Control of 
the port aperture is obtained by a sliding piston 
inside the inner casing, and a ported rotating 
cylinder outside the inner casing. Both are 
hydraulically actuated and control, respectively, 
the length and width of porting exposed. 

The sliding member forms the coarse controller 
by providing a length of port-opening inversely 
proportional to the storage pressure; the constant 
of proportionality being variable to give an appro- 
priate range of mass flow. The rotating member 
is operated by a closed-loop electro-hydraulic 
servo system, and adjusts the width of port 
opening to establish and maintain the required 





pressure in the settling chamber; this pressure 
is preset as a reference for the servo. This high 
response system is capable of correcting out 
any errors in the sliding cylinder motion (due to 
temperature changes, pressure losses, lags, etc.) as 
well as providing the large opening required to 
pressurise the tunnel initially. 

Both members of the valve are automatically 
closed by fail-safe electrical and hydraulic inter- 
locks when any dangerous situation is detected 
by pressure switches which are fitted throughout 
the tunnel system. The sliding cylinder is held 
closed by air pressure during charge-up to avoid 
danger from loss of hydraulic pressure. The 
closed-loop rotating cylinder control may be 
replaced by manual control, if required, and 
facilities are provided for varying the pressure 
during a run. 

A flexible nozzle is used to generate supersonic 
air flow, consisting basically of fixed side walls 
(supported between the settling chamber and the 
plenum chamber) and adjustable top and bottom 
walls. The latter are formed by a pair of 
flexible Monel metal plates, 27 ft by 4 ft by & in, 
mounted on rigid beams which run the complete 
length of the nozzle section. 

The downstream ends of the beams are hinged 
to the plenum chamber, and the upstream ends 
may be moved relative to the centre line by 
hydraulically operated screw jacks. By this 
means the throat height may be varied between 
24 in and 48in. The ends of each flexible plate 


are fixed relative to the beam, but the contour 
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of the intermediate portion may be varied by 
the action of 18 pairs of hydraulic jacks, which 
connect the plate to the beam. A mechanical 
screw at each jacking station is positioned in 
accordance with computed settings for a given 
Mach number and then all plate jacks are oper- 
ated hydraulically to pull the plate against the 
stops. The accuracy of the setting is + 0-002 in. 
Curvature sensing elements, distributed along 
each plate, are interlocked with the hydraulic 
system to prevent overstraining of the plate in 
the event of malfunction. Inflateable seals 
fitted along the sides of the plate are pressurised 
after the plate is finally set. 


Mach 6 Tunnel 


The higher speed tunnel is intended for research 
on guided weapons. It will provide aerodynamic 
data at Mach numbers 1-5 to 6-0 at Reynolds 
numbers corresponding to full-scale flight at 
heights of around 80,000 ft and above. In any 
given test, the strength of the model itself may 
be the limiting factor on the maximum usable 
Reynolds number. 

To prevent liquefaction of the air flowing 
through the test section at Mach numbers above 
4-0, the airstream is preheated. Although this 
preheating can be kept at a maximum over the 
whole speed range, a limit on the usable tempera- 
ture at lower speeds may be imposed by the 
temperature of the tunnel structure. 

The available running time of the tunnel 









(Left) English Electric 
engineers watch the 
shock wave formation in 
a supersonic wind tunnel 
test. 






(Right) A_ complete 
Lightning airframe under- 
going structural tests on 
the ground at Warton. 
These tests are in addition 
to pressurisation checks. 


depends on the storage pressure used and on the 
Reynolds and Mach numbers simulated. The 
minimum time envisaged is 30 sec, although in 
some cases shorter times will be used. 


HIGH UTILISATION 


A combination of high speed data extraction 
and a model support which can simultaneously 
roll and pitch the model, gives this tunnel a 
high run utilisation. 

The airflow through this tunnel is admitted 
by two valves in series, situated between the 
settling chamber and the storage manifold. 
The first one is used purely as a stop valve and 
the second as the control valve. The hydraulic- 
ally operated control valve is a 10in diameter 
cone type, in which the cone is lifted off its seat 
to unseal, and then rotated to maintain the 
prescribed air flow. 

The control valve has a servo system which 
automatically fixes the running pressurein the 
settling chamber to within + 0-25 per cent of 
the desired value, once the tunnel run has started. 
At any time during a run, the valves may be 
rapidly closed to shut down the tunnel. This 
may be initiated either manually or automatically. 

To generate the supersonic flows about the 
model, a two dimensional nozzle is formed by 
two flexible steel plates moving between parallel 
steel walls. As with the larger tunnel the shape 


of the plates is controlled by the use of hydraulic 
jacks 


. Changing the shape to give a different 
Mach number takes about 30 minutes. 
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Research and Development 


The 18in by 18in working section is, in 
fact, a continuation of the flexible nozzle, and 
is made up of the downstream ends of the 
flexing plates and fixed sidewalls. Rectangular 
Schlieren windows have been mounted into the 
side-walls, providing a viewing area of 12 in by 
24 in. 

The two new English Electric wind tunnels 
are the latest additions to the development 
facilities at Warton, on which more than £4 
million has been spent in the last four years 
to make it one of the finest aircraft development - 
centres in the world. Warton’s establishment 
in this context began soon after the Second 
World War, when the design programme of the 
Canberra jet bomber was initiated. Continuous 
further expansion of these facilities has since 
enabled a smooth transfer of the technical and 
flying effort from the Canberra to the more 
recent and advanced Lightning. 

Further expansion is still required, however, 
if a maximum effort is to be put into the develop- 
ment of aircraft that are currently at the drawing 
board stage. Chief among these is the Royal 
Air Force’s TSR-2, which is being tackled 
jointly by English Electric Aviation and Vickers- 
Armstrongs (Aircraft). 

The Lightning programme has, over the last 
few years, given considerable experience in 
flight testing to the teams at Warton. Over 
2,000 sorties have been flown and a closely 
coordinated control procedure has been estab- 
lished with Fighter Command radar stations. 




















These stations assist in tracking the Lightnings 
during test flights and warn the pilots when 
they are approaching populated areas. 

The flight test organisation at Warton, where 
engineers and their staffs plan tests to provide 
flight by flight coordination of data, is well 
organised and comprehensively equipped. Data 
collected during these tests is analysed by the 
electronics and computing division which is 
equipped with two £50,000 Deuce computers 
and associated machinery, an extensive range of 
analogue computing equipment with over 200 
amplifiers, nine electronic multipliers and 12 
five-channel electromechanical multipliers. The 
department also has a six-degree-of-freedom 
flutter simulator, a mock-up cockpit with pilot 
displays, and several special purpose analogue 
units. 

The mechanical test department at Warton 
has also been considerably expanded recently. 
This section is concerned with the development 
and testing of major components and systems 
of aircraft. Specially designed rigs are used to 
test fuel, hydraulic and power control systems 
for periods equivalent to thousands of hours of 
flying. Complete aircraft are fatigue tested to 
check the ultimate strength of the airframe, and 
individual parts may be checked in hot or cold 
“ soaks." There are also considerable facilities 
for the development of new materials for aircraft 
construction including stainless steel, titanium 
and transparent materials capable of with- 
standing high temperatures. 
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Lighting Up 


T= enforcement of smokeless zones has added 

yet another complication to the thankless 
task of lighting the fire. Using paper and 
Sticks, it is virtually impossible to start a coal 
or coke fire without creating smoke; even 
“ smokeless *" fuels are not the perfect answer 
for they have a high ignition temperature and so 
require more paper and wood. 

The authorities have recognised the problem 
and have (very reluctantly be it said) relaxed 
Testrictions for the short lighting up period. 
Gas pokers are, of course, a sound solution 
but not every house has gas laid on conveniently. 
Various attempts have been made to produce an 
electric lighter but the success achieved so far 
has only been moderate. 

A new electric challenger is the GEC firelighter 
which is about to come on the market. It is 
claimed to be cheaper to opcrate than paper and 
sticks (or proprietary lighters) and safe to handle. 
It will light a coal fire in under 3 minutes and a 
fire of hard coke or of Phurnacite, considered 
to be the most awkward owing to the high 
ignition temperature, in about 15 minutes. 
“* Light ” in this connection it should be remarked 
means a good fire “ going well.” 

Ignition is caused by a gentle blast of air at 
about 800° C, which is above the ignition temper- 
ature of even hard coke. The air is supplied by 
a small fan, closely allied in form to a standard 
hair drier, which blows air over an element rated 





at 1,800 watts. The jet of hot air is directed by a 
nozzle about 1 in diameter on to a lump of fuel, 
igniting it rapidly; the air blast helps to spread 
the fire to surrounding parts. Normally the 
nozzle is inserted into the heap of fuel so that 
it is fully covered. 

The body is made up of three concentric tubes 
with the element on its porcelain former in 
the centre. Air from the blower passes down 
between each pair of tubes so they are continually 
cooled. The outermost is cold enough to be 
held in safety and the air supplied helps to fan 
the fire. Although the air temperature at the 
mouth of the nozzle is 800° C, the heat is quickly 
dispersed and at 6in from the end a hand can 
be held comfortably in the stream. 

The method of use is first to stand the lighter 
in the grate with the nozzle inserted in the fire 
bed. The height is adjustable on the stand 
to direct the jet to the right spot. Normally it is 

d to be pointing slightly downwards. 
Then the air blower is switched on. The heating 
element is controlled by a switch on the handle 
which is operated by a removable key; the key is 
locked in place while the element is switched on 
and is a safeguard against use by children. In 
the case of an open fire, the heater is switched off 
as soon as the fire is well alight, and the air left 
on to blow up the fire. This is not necessary 
in the case of closed slow combustion stoves or 
boilers. Leaving the air on also helps to cool 
down the nozzle but in any case the lighter is 


596 


cold enough to be stored away in a matter of 
moments. 

Die castings are used for the fan housing 
and handle assembly. The fan impeller and 
motor are similar to those used in the domestic 
hair drier. The fan housing is finished in hammer 
texture stove enamel as also is the outer air flow 
tube. The nozzle is pressed steel and is held to 
the body by two screws; it is easily replaceable 
at a cost of about 5s, but the life should be long 
given reasonable usage. The complete lighter will 
cost in the region of £5, but ranks for a grant 
under the Clean Air Act. The total consumption 
is less than 2 kW so the unit can be run from a 
standard 13 Asocket. Approximately seven fires 
can be lit for 1d if they take 4 minutes each. 

Although the prime purpose of the device is to 
light domestic fires, there are other uses that 
spring to mind. In the garden it makes a quite 
effective flame killer for weeds and presumably 
would light the bonfire also. The short range 
of the jet renders it comparatively safe in most 
uses. Another possibility is to heat a solder pot 
and to carry out small brazing or soldering 
operations generally as well as preheating, and 
paint removing would not seem impossible. It 
is also quite possible and completely safe to light 
a cigarette from the firelighter—at a cost of less 
than a single match. 

Another method of lighting a cigarette is shown 
in the second illustration. Although it costs 


(Left) Open fires or 
boilers using coal or 
smokeless fuel can be lit 
in a matter of minutes by 
the GEC electric lighter, 
without paper ar wood. 


The cigarette _ lighter 
shown below uses the sun’s 
rays. 





even less than the GEC lighter, it is not univer- 
sally applicable since it relies on the heat of the 
sun. Developed by Garret Thew Studios of 
Westport 7, Connecticut, USA, it consists of a 
concave mirror made of aluminium with a 
holder at the focus for the cigarette. It is being 
made in two sizes: around model 44 in in diameter 
selling at $2 and a smaller oval shaped onc 
3 in by 4 in selling at $1. The larger will light a 
cigarette in 5 sec while the smaller takes 10 sec. 
It has the one limitation already mentioned, 
namely the necessity for sunlight, but apart from 
that it is everlasting and costs nothing to run. 
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WORLD’S MOST POWERFUL 
COBALT 60 
1:9- WD) C0\ea: 9-03-08 (OMON\EUh 


COBALT 60 INDUSTRIAL EQUIPMENT 


being set up for radiographic inspection of 4in. welded plates at the works of 
Whessoe Limited, Darlington, England. 


This high intensity cobalt container for non-destructive testing is almost 
certainly the world’s most powerful industrial radiographic unit. It embodies 
the results of years of experience in related medical equipment of AEI 
manufacture. 

Safe operation, ease of adjustment and robust construction are all provided 
by a unit which incorporates a source of 2,000 curies for the radiographic 
examination of welded seams in steel plate up to 6 in. thick. Needing only 
small electric currents for control, and independent of water supplies it is 
suitable for work on open constructional sites in remote areas. 





for non-destructive testing of 
steel plate 3 in. to 6 in. thick 


Check these important points: 


POWERFUL The unit provides the equivalent of 
3 million volt x-ray testing for 3 in to 6 in steel, with 
comparable sensitivity and economical exposure 
times. 


SAFE Fully loaded provides ample protection— 
0.3 milli-roentgens per hour at 1 metre. Source 
housed in lead and tungsten alloy protective con- 
tainer is easily and safely moved from ‘ protected’ 
to exposure position by use of the compact control 
unit. 


ACCURATE Beam of radiation 6 in or 12 in wide by 
5 ft long (15 or 30 cm by 150 cm) at a distance of 
12 ft (360 cm) from source. Special light projector 
guide beam accurately ‘ pinpoints’ centre of radio- 
active beam on specimen. 

EASILY ADJUSTED Angulating mechanism permits 
rotation through 350° about both horizontal and 
vertical axes. 

RELIABLE Stout construction and dust-tight, moisture- 
proof enclosure of container gives reliable operation 
under adverse conditions and extremes of climate. 


id 





Associated Electrical Industries Ltd. 
instrumentation Division Scientific Apparatus & X-Ray Dept. 


132-136 LONG ACRE, LONDON, W.C.2. 
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IN 1887 TWELVE MEN ina 
small workshop in Raleigh 
Street, Nottingham,were making 
three bicycles a week. Today, the Raleigh plant 
and offices have a payroll of over 8,000 and turn 
out over 1,000,000 cycles and over 2,000,000 
Sturmey-Archer hubs every year. Such is the 
proud record of this famous cycle company. 
Obviously the shrewd men who control such 
a thriving concern have a flair for making long- 
term decisions that are both wise and profitable. 
Raleigh use coal because all their experience 
has proved that coal gives them all the steam 
for both power and heat they need at the lowest 
possible cost. Raleigh are expanding on coal 
because they know that our coalfields contain 
all the coal that industry can use for many 
scores of years to come. 


cycle at Raleigh 


When it is your turn to cast a vote on fuel, 
remember Raleigh. Coal is the power that 
starts their wheels spinning so profitably. You 
can make sure that the wheels of your industry 
do the same for you when you stake your future 
power on the most reliable of all fuels—coal. 


PROGRESSIVE INDUSTRY 
IS GOING FORWARD ON 


COAL 


ISSUED BY THE NATIONAL COAL BOARD 


Policy into 
practice at 
Raleigh 
industries 





Mr. L. L. Roberts, 
Director of Factories, comments: 


“Coal is the fuel chosen for the whole of 
Raleigh’s power-raising plant, including our new- 
est installation which comprises four horizontal 
economic boilers. These operate on 4” washed 
smalls, and have a combined total rating of 
74,400 lbs. of steam output per hour from and 
at 212°F. 

An overall average efficiency of 72-75%, can be 
easily maintained, although under test conditions 
we have recorded efficiencies of 80%. 

All our coal handling plant is fully mechanised 
and apart from periodical trimming of the receiv- 
ing bunkers, the fuel doesn’t have to be touched at 
all by our boilermen anywhere from the deiivery 
bays to the firebeds. After burning, the ash residue 
is automatically conveyed to overhead storage 
bunkers outside the boilerhouses, from where it is 
easily discharged into lorries for disposal. 

Our emergency stocks of coal are relatively small. 
We prefer to operate on a direct supply basis from 
colliery to boilerhouse for more or less immediate 
use. This would not suit every firm, but in our 
special circumstances I am perfectly satisfied that 
deliveries are reliable enough to make this system 
dependable, and the possibility of an emergency 
arising out of failure of supply is very remote. We 
have operated this way for three years now without 
any trouble at all and wili continue to do so in 
the future. 

Raleigh’s decision to use coal is based on 
economics. We want maximum reliability at the 
lowest possible cost—and I’m happy to say that 
with coal that’s exactly what we get.” 


And here are some key facts and figures about 
the No. 1 Boiler House (Orston Drive) 


74,400 Ibs. of steam per hour 
Chain grate stokers 
sesseiseesscece OO Be. pad. 


22,300 tons of coal 
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WESTON 


Regd. Trade Mark No. 763106 


BA oPLiT otAls 





CAN BE RE-CONDITIONED AND 
USED INDEFINITELY ? 





CHARLES WESTON & CO. LTD. 


Irwell Bank Works, Douglas Green, Pendleton, Salford 6. 
Telephone: Pendleton 2857-8-9 Telex: 66-255 


Birmingham: Erdington 5459 ~- London: Holborn 0414. Telex: 2-2682 
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Sample 
Tube of 


MOLYKOTEG 


LUBRICANT 


Industry’s 


NEWEST 
Production 


TOOL 


COMBINATIONS 


AND DISTORTION IN PRESS FITTING 


NEW OR REBUILT MACHINERY 





@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 
HIGHLY RECOMMENDED FOR: 


* Threaded Connections e Chucks & Collets 


* Press Fitting * Packings °e Cams 
* Splines * Drilis, Taps & Dies * Dies & Punches 
* Highly-Loaded Gears ¢ Universal Joints * Guide Posts 


Write for your free sample of MOLYKOTE G LUBRICANT 
today. We will also send you a copy of our new Bulletin 


126 which gives complete details 


r---------------- 


AE S A wT D. 25, victoria 51, 1ONDON sw. 4 


Please send me a free sample of your MOLYKOTEG * 
Lubricant. 


NAME 
TITLE 
COMPANY ae se 














ADDRESS 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 












Pewee ca es 


ALE S&S A L.TpbD. 


25, Victoria St., London S.W. 1 





® Rod End Bearings 





The pump 
with GUTS! 


Before this Mono Pump was installed in an 
Australian meat factory, each day 10 men 
wheeled 80 trolleys of offal to the digesters. 


With automatic control of the Mono 
— \ 











Pump only 2 men are now 
employed at the receiving end 
—another instance of the versatility 
of the Mono Pump which has 
power in its suction and 

4 punch in its delivery. 


MONO PUMPS LIMITED 
Mono House, Sekforde St., London E.C.!. 


Tel: CLE 8911 Grams: Monopumps, Phone, London 
and at Birmingham, Dublin, Glasgow, Manchester, Newcastle, Wakefield 
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Revised regulations regarding 
First Aid in Factories became 
effective from Ist January 1960. 


As the Pioneers of Industrial First Aid 
we offer approved complete First Aid Outfits 
to meet the requirements of all trades. 


Please state number of employees and nature of 
business when ordering. 


Full details are available to responsible officials applying 
on their company’s letterhead, mentioning this “Engineering” 
announcement. 





CUXSON, GERRARD & CO. 


OLDBURY, BIRMINGHAM 
Telephone : BROADWELL 1355 (5 lines) 





LTD. 
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“WO MAINTENANCE FOR K&L vEARS 
WN THE WETTEST CLIMATE TN ENGLAND 


The Alston Foundry Company Limited, of Cumberland, say: ‘The *bridge is perpetually exposed to the elements, 


the action of which has had absolutely no effect whatever on the installation . . . there have been no appreciable signs 


of wear and it has never been necessary to carry out any form of maintenance to the bridge walkway in the period under review.” 


*They were referring to a bridge which, since its installation, has 


carried tens of thousands of people, in heavy industrial footwear, in 
i | yAN € :) , the worst weather in England. An ALAFLOR installation, of course! 


The illustration shows the ALAFLOR bridge after 6 years. 


EXTRUDED ALUMINIUM FLOORING AND TREADS 


ARCHIBALD LOW & SONS LIMITED 


KIRKINTILLOCH SCOTLAND * HOME & OVERSEAS SALES OFFICE 1435 SLOANE STREET LONDON S.W.1. TEL: SLOane 6178 
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FOR RELIABILITY AND LONG LIFE — 


it must be 


WAX-CHARGED COOLANT 
THERMOSTATS 


HEAVY DUTY 
TEMPERATURE AND 
PRESSURE SWITCHES 


seam 


PRESSURE RELIEF 
VALVES 


SEAMLESS METALLIC BELLOWS 


Every “Teddington product is backed 


by 30 years experience 


Ask for full technical details or call our Advisory Service 


P. W. BAKER & SONS (SALES) LTD., packcess cuano oivision 


TEDDINGTON WORKS, SUNBURY-ON-THAMES, MIDDX. TEL: SUNBURY-ON-THAMES 456 
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Lighting Installation in a factory built for De Havilland Propellers Ltd. 


Architect’& Engineers’:*Munro & Partners Consulting Engineers : George R. Clay, A.M.1.E.£. Electrical Contractor : N. G. Bailey (North West) Limited 


FALKS, the long-established lighting 


A FREE LIGHTING SERVICE specials, designers and manutictrer 


of all types of fittings. 


Our expert lighting engineers based in all principal cities of the 
U.K., will without obligation, advise you on any lighting problem 
large or small and prepare lighting plans for your approval. 


Write for Industrial Lighting Catalogue 





PLANNED, EFFICIENT LIGHTING saves money all along the line 


9] FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms : 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 
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He turns base metal into gold! 


No alchemist this, but a skilled scrapman in a Ward 
scrapyard. With his highly specialised experience, 
he can quickly prepare large masses of scrap for 
reduction to furnace sizes. Not only steel and iron, 
but all non-ferrous metals are handled too, both 
under strict metallurgical control. At scrapyards all 


over the country, equipped with the most modern 





See aR 


WARDS AT WORK 


plant, Wards handle thousands of tons of metals a 
day, and they are proud to be the leaders in this 
important industry. 

Helping to feed the furnaces with carefully graded 
scrap is only one activity of the Ward Group of 
Companies whose products and services cover 


almost every: branch of industry. 


Serving Industry Around The World THOS. W. WARD LTD (i 


Head Office: ALBION WORKS, SHEFFIELD. London Office: BRETTENHAM HOUSE, STRAND, W.C.2. 
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Ge 2~\0MVA 
g TRANSFORMERS 
gZ WITH D.C3 
TAP CHANGE 





FERRANTI 


High Speed Resistor 
on-load Tap Ghanger 
Type D.G.3 


OUTSTANDING FEATURES 
















@ High speed resistor transition tap @ Rated at 350 amps. winding 
changing gear suitable for 3 phase current for any tapping position. 
circuits having a system high voltage @ Access is from the front only. 

of 37 kV r.m.s., on star or delta 

connected transformers. @ Guaranteed impulse strength. 


@ Arcing contacts will perform more 
than 200,000 operations at rating 
@ Absolute minimum maintenance equivalent to full load on a 10 MVA 
required. transformer. 


@ |6 steps (17 positions) available. 


Write for this Brochure 


FERRANTI LTD. HOLLINWOOD-LANCASHIRE Tel: FAlisworth 2000 


London Office: KERN HOUSE - 36 KINGSWAY - W.C.2. Tel: TEMple Bar 6666 
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CONVENTIONAL V-ROPE DRIVE 


NOW 

OLE HOW 
GROFTS 
ULTIVEE 
ROPE DRIVES 





GUT GOST, 
OAVE OPAGE! 


Crofts Ultivee Rope Drives transmit more power in 
less space, cutting the number of ropes as much as 
40% and permitting smaller pulley diameters and 
face widths with shorter centre distances—the 
weight of the whole drive is thus reduced. Only three 
\ quh sections of ropes in a large range of lengths are 

WRITE TODAY FOR " go? used (the two smaller sections covering the majority 

FURTHER DETAILS! of industrial requirements) and a standardised range 
of pulleys is available. 
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The superior design of these products 
is the result of prolonged research and 
development. They are far in advance 
of similar tools of comparable price and 
much faster speeds and feeds are 
achieved with the cutters. 

Please write for leaflet No. || ‘An 
Advance in Milling”’. 


SAMUEL OSBORN & CO., LIMITED 
CLYDE STEEL WORKS - SHEFFIELD 


Fine Steelmakers - Steelfounders - Engineers’ Toolmakers 
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PHOTOGRAPH BY COURTESY OF THE ENGLISH ELECTRIC CO. LTD 


100 ton ROYCE CRANE. 85 feet span. 
Auxiliary hoist 25 tons. Creep speed 
provided on all motions. Two motor 


main travel drive without cross shaft. 


HEAVY DUTY AND LARGE CAPACITY 


ELECTRIC CRANES 


ROYCE LIMITED THE CRANE works LOUGHBOROUGH ENGLAND 


TELEPHONE LOUGHBOROUGH 2240 
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Avoid Bearing Breakdowns Use 


‘AUCHTERLONIE’ 


PLUMMER BLOCKS and FLANGE UNITS 
permanently sealed and lubricated for trouble-free heavy- 
duty service. 





The “Auchterlonie” M.A.C. Plummer 
Block is fitted with double-row self- 





This “ Auchterlonie” M.A.C. Flange 
Unit is a noteworthy advance in design. 
It is easily mounted, completely sealed 
to retain lubricant and exclude dust, 





The “Auchterlonie” WEB Pattern 
row self-aligning i an 
fitted with either Cork sealing washers 
or synthetic Rubber oil seals. 





The new “ Auchterlonie” S.P. Plum- 
mer Block fitted with standard double- 
row, self-aligning ball bearings and 
special oil-retaining, dirt-excluding 





Second things first! Provocative? But very true. You 
are installing plant... perhaps a power or pumping 
station, or maybe plant of a purely industrial 
nature. The FIRST THING is your choice of 
particular equipment for the job in hand. The 
SECOND THING is the choice of Driving Unit for 
the chosen plant . . . and if it is made by 
HARLAND, the SECOND is_ unquestionably 
FIRST in the field. The wide ranges of AC and DC 
Harland Electric Motors cover most requirements, 
and for sheer efficiency of operation can hardly be 
bettered 

They are second to none... 


ELECTRIC MOTORS BY 


HARLAND 


THE HARLAND ENGINEERING CO. LTD., 
atten SCOTLAND & TIMPERLEY CHESHIRE 


ARLAND HOUSE 20 PARK STREET LONDON wi 





and incorporates standard double-row, seals. Its unique design obviates dis- 


self-aligning ball bearings. mantling before fitting. 


A COMPLETE RANGE OF BALL AND ROLLER BEARINGS, BLOCKS AND FLANGES, 
FOR IMMEDIATE DELIVERY AT COMPETITIVE PRICES ALWAYS IN STOCK 


Write for Transmission Catalogue T.3 to: 


CHAS. AUCHTERLONIE & COMPANY LIMITED 
32. STATION RD.. NEW SOUTHGATE, LONDON, N.II. Tel : ENTerprise 6222/7132 


HEAP’S 
PATENT SCREWING MACHINES 


are made in all sizes suitable for all classes of work. 





Bench Machines from 
t” to 4" capacity. 


Floor Machines from 
}” to 8” capacity. 


Pipe cutting Screwing 
Machines up to 12” 
capacity. 


Bolt screwing and Nut 
tapping Machines up 
to 4” capacity. 


We will gladly advise 
you as to the most 
suitable machine for 
your particular class of 
work. 





JOSHUA HEAP & CO., LTD 





ASHTON - UNDER -LYNE* ENGLAND 
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Top Gears for Industry 


The top gear today, of course is made by David Brown — 
just as it has been for one hundred years. And there’s a good 
reason for this universal approval of a famous name — for 
David Brown make the biggest range of gears in the country. 
Everyone is fully proved and unsurpassed in its class for 
accuracy, quiet running and dogged dependability. 

It adds up to this— more and more manufacturers are 
going straight into top with David Brown gears. 


D | U I D 83 rn W N An alliance of engineering specialists in gearing, machine tools, 
casting, automobiles, and agricultural tractors and machinery. 


THE DAVID BROWN CORPORATION (SALES) LIMITED 














GENBRAL GEAR DIVISION, PARK WORKS, HUDDERSFIELD. TELEPHONE: HUDDERSFIELD 3590 


oas eas 


K2 









28 October 1960 ENGINEERING 


Two heads are better than one 


If you have a problem on your mind involving the 
movement of air or other gases you can’t do better 
than to get in touch with “ Sirocco”. 


Over the past 75 years we’ve accumulated a vast 
amount of experience in this field. You'll find 
“* Sirocco ” fans and ancillary equipment in thousands 
of British factories, in many British coal mines, in 
most British power stations, and in _ industrial 
establishments throughout the world. Whether it’s 
heating and ventilating, air conditioning, fume or 





SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND (Belfast 57251) 


vapour removal, dust collection, or the pneumatic 
conveying of bulk material, there’s a “ Sirocco” 
answer for the asking. 


We'll be glad to send a “ Sirocco” trained engineer 
from our nearest branch to survey the situation. 
Can we get our heads together on your problem? 


Our extensive range of technical literature is freely 
available on request. 





LONDON BRANCH: MORRIS HOUSE, JERMYN ST., S.W.1. Tel. WHITEHALL 3541/8 


BRANCHES AT Manchester + Glasgow - Birmingham - Newcastle-on-Tyne - Leeds + Cardiff 
(Blackfriars 6210) City 6786) (Midland 4916) (26584) (21886) (51435) 
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Welded Steelwork 
for United Kingdom 
Atomic Energy 
Authority 


Authority. 

















JOHN FRASER: & SON LTD. 


FERRY STREET, MILLWALL, LONDON, E.14 











! 


Makers of 


PRESSURE 
VESSELS 


IMPREGNATORS and 
VULCANIZERS 


Telephone: EAST 1185 Telegrams : PRESVESALS, PHONE LONDON 














ON THE 


STOTHERT & PITT 


HYDRAULIC TILTING 
DRUM CONCRETE MIXER 


“The hydraulic 


system is 
- safeguarded 


by the... 











AUTOMOTIVE PRODUCTS COMPANY LTD 


Steel Chimney for 
Windscale Works of U.K.A.E. 
Length, 105 ft. 0 in. 
Diameter : 7 ft. 0 in., splaying out to 
10 ft. 6 in. in lower 24 ft. 0 in. 


JOHN BOOTH & SONS (BOLTON) LTD. 
HULTON STEELWORKS, BOLTON, Tel: BOLTON 1195 








LEAMINGTON SPA 





London Office: 
26 Victoria Street, Westminster, S.W.1 
Telephone: ABBey 7162 





The versatile low-cost power saw specially designed for light industrial and 
home workshop use. Though light enough to be carried anywhere, 
it is powerful and robust enough to cut—accurately and fast—-most 

materials up to 3 inches thick—wood, hardboard, metals, plastics, 

hard and foam rubber, etc. Mounted on a substantial non-skid 

baseboard, it can be immediately put to work wherever there is a power 
supply. Simply plug in and saw. Cuts can be made to the centre of 
24in wide material 

Single-speed model BBS3 (as illustrated) £20.15.0 

2-speed mode! BBSS (for cutting tool stee} and 
similar tough metals £29.10.0 









Unmotorised model 
BBS/UM £14.5.0 


Supplied with 14 t.p.i. 
general-purpose blade and 
225/250 v. motor unless 
otherwise specified. 

All models 

immediately available. 
Write for 

fully-illustrated folder 
BS-10 to: 


BURGESS PRODUCTS COMPANY LIMITED 
Suet I Tools pve. SAPCOTE, LEICS. 
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ONE OF THE 





WARWICKSHIRE AUTOMOTIVE PRODUCTS GROUP 












































Hydraulic Jack on Building Coarstruction 


non xy\eroquip 


SUPER OIL SEALS & GASKETS LTD., KINGS NORTON FACTORY CENTRE, BIRMINGHAM, 30. 


Telephone: KINGS NORTON 
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The NEW QUICK RELEASE coupling. 


A NEW CONCEPTION 
OF HOSELINE MOBILITY 


Experimenta! SAVES TIME, 
Test Laboratory MONEY AND 
Equipment 
TROUBLE 


In the past, the only method of 
connecting Hydraulic feed lines 
was by screw fittings. Now, 
with the advent of Golden Flow 
Couplings, recently introduced 
by us, a completely efficient 
connection is achieved simply 
by pushing the two halves of 
the coupling together. Dis- 
connection is effected by 
pulling them apart. Further- 
more, on disconnection each 
coupling half is automatically 
sealed by the poppet valve, 
so preventing the loss of 
valuable hydraulic fluid. By 
using a break-away bracket, 
one half of the coupling is held 
permanently in place, so that 
in the event of an unexpected 
strain on the feed line, the 
coupling automatically breaks 
away, without damage to 
hoseline or equipment. 







Mechanical Handling Equipment. 
Full technical details of Golden 
Flow Couplings are available 
on request. Please state the 


application you have in mind. 


2041. 





EFLYGT 
pumps 
keep the job moving 








A FLYGT Pump working unattended over- 
night kept this site dry, thus enabling the 
men to commence work immediately on 
arrival in the morning without loss of time. 
The contract was consequently completed 
ahead of schedule with a corresponding 
reduction in cost and increase in profit. 
The FLYGT Pump was simply lowered 
into the water, coupled up and left working 
unattended for days on end, 


Why have water problems on your site when a 
FLYGT Pump can be BOUGHT or HIRED 


from:— | 
INDUSTRIAL PUMPS LTD. 


20 Bentinck Road, Hyson Green, 
NOTTINGHAM 
Telephone: Nottm. 75182/3 

ties toead ley, H Telepho: Lang 

ley, Herts. e me: Kings ley 4465 
Newcastle-on-Tyne Tele ? fama 676128 
Wallasey, Cheshire Telephone: Wallasey 2979 
London Telephone: Avenue 1432 
Thurcroft, Nr. Rotherham Telephone: Wickersley 2034 
Sheffield Telephone: Sheffield 37520 
Newport, Mon. Telephone: Newport 59873 
Plymstock, Devon Telephone: Plymstock 2518/9 
Bristol Telephone: itchurch 2298 
Glasgow and Belfast Telephone: Glasgow City 3301 
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Reprint 


_ Supply 
| Service: 


| 
g Engineering’ 
| 


| Single copies of these articles 
reprinted from ‘ Engineering ’ are 

| available from the publisher 

36 Bedford Street, London 

WC2 free of charge: 


| Full Load Efficiency Testing of 
Turbine Gear Units (courtesy of 
'The David Brown Corporation 
| (Sales) Limited). 


| Road Improvements: Choosing 

| Priorities by a New Formula, by 

| Dr. G. Charlesworth, D. J. Reynolds, 
| B.Sc.(Econ.), and J. G. Wardrop, 
|B.A., Road Research Laboratory, 
|DSIR. (Read at the British 

| Association Meeting in September, 
1959, under the title ‘“‘ Road 

| Traffic Economics ”’). 

| 


Heat Flow Research—Analysis of 

| Brake Drum Temperature in 

| Racing Cars, by T. P. Newcomb, 
M.Sc., A.Inst.P., Research Division, 
| Ferodo Limited. 


| Promising Future of Vertical 

| Take-Off, by H. G. Conway, 
'M.A., M.I.Mech.E., F.R.Ae.S., 

| Director and Chief Engineer, 

| Short Brothers & Harland Limited. 
(Read at the British Association 

| Meeting in September, 1959, 

| under the title “ VTOL—An 

| Aeronautical Challenge ”). 


| Hydrostatic Drives. An 

| interview with Mr. E. H. Bowers, 
Director and Chief Engineer of 
Dowty Hydraulic Units 

Limited. 


Performance of Jenbach Two- 
Stroke Oil Engines, by Professor 
S. J. Davies, D.Sc.(Eng.), 
Ph.D., M.I.Mech.E. 


Reinforcement of Branch Pieces, 
By Dr. J. S. Blair, D.Sc., 
M.I.Mech.E., Mem.A.S.M.E. 
(Assistant Director Research, 
Stewarts & Lloyds Ltd.). 


Hydrostatic Tractor Drive Easy to 
Handle—the Lucas System 

| Described (courtesy Chamberlain 
Industries Limited). 
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results in delivery 
FROM STOCK 
of high quality 


FORGED 
STEEL 
=aeum WALVES 


With a new specialised factory in fuli production In sizes up to 1} in. bore and for pressures up 
entirely for small forged steel valves, we are able to —_ to 2000 Ib/sq. in., these valves cover a wide variety 
give you immediate delivery in most instances of of duties ; stop valves, drain valves, check valves, 
| standard lines of these valves and within three blow-off valves, instrument and gauge valves etc. 
’ months in other cases. 





A letter or phone call regarding your requirements will immediately bring particulars : 
HUDDERSFIELD 3469 LONDON Temple Bar 4541 





HOPKINSONS LIMITED -°: meeeene rast’ (@) 


LONDON OFFICE: 34 NORFOLK STREET y STRAND: W.C.2 
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DESIGNED FOR ACCURACY ..... 
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Photographed by Courtesy of Wm. Beardmore & Co., Ltd. Glasgow 


Braysha® BOGIE HEARTH 





High velocity recirculation of hot gases 
through and around the work is the most 
efficient and reliable method of achieving 
rapid and accurate heat transfer 


particularly at low temperatures. 


) Just one of the reasons why leading steel! 
works specify Brayshaw Recirculation 
Furnaces for heat treating modern alloy 
materials to rigid metallurgical 


specifications. 


OPERATING TEMPERATURE RANGE "you are not already aware of the many 


advantages of the Brayshaw system of 


190°C to 950°C recirculation ask for a consultation with 


our area technical sales engineer. 


BRAYSHAW FURNACES LIMITED 


BELLE VUE WORKS, MANCHESTER, 12 
Tel: EASt 1046 Grams: Hardening, Manchester 


SHEFFIELD OFFICE : 84 Bionk Street, Sheffield, 3 Tel : 22449 
LONDON OFFICE : 232 Bishopsgate, London, E.C.2 Tel: BIS 3575/6 





| HYDRAU LIC COMPRESSED 


AIR 


PRESSURE [ia 
- TESTING 


WITH THE | oie 
‘ UNIOR ‘ is of the single-st4 ut bik under 
This pump 'S suct 
AIRHYDROPUMP | s where the ¢ liquid 


ervice 
or those $ oe 
’ conditions, 


ined gas- 



















“ drowned ; 
free of entra 


@ Small enough 
to fit the hand 





@ Powerful enough 


cant type- 
to give 10,000 P.S.1. is of the eee an 
| j ump xtrac 
This Pe is necessary to e setion lft 1S 
Where 't where large § ie ; 
@ Accurate enough | the suction PIPE: ©” © ae pump Is £ 
to give EXACT pressure menreney ORG 
equired, 
recommendes: 


For full details send for Leaflet P1/2 
CH ARL ES S. MADAN & CO. LTD. _D)awson & ELGIN WORKS, CLYDEBANK, 


VORTEX WORKS - ALTRINCHAM - CHESHIRE | a 


* 
Telephone: ALTRINCHAM 2702 Telegrams: VORTEX ALTRINCHAM (TELEX) D) OWN LI __ Telephone: ciydebank 2271/2/3 
Telegrams : ‘‘Pumps” Clydebank 
TELEX 66-105 A/B ATLANTIC ALTCHM | ps” Clydebank. 


CM.2/ 











ENGINEERING 28 October 1960 [Supplement] 65 





Another 


Big 





Hydraulic 
I: Turbine 
and 
Generator 
by 


Hitachi | 





Hitachi has recently completed two 137,500kw/125,000VKA hydraulic turbines and generators for 
the Miboro Power Station in Central Japan. The turbine is of the vertical-shaft Francis type, 
and specified for a speed of 225rpm, a maximum effective head of 200m and 76.6 cu.m/sec. water 
flow, making it one of the largest units of its kind in the world. Its runner has a maximum 
diameter of 3.7m and the main shaft a diameter of 96cm. The spiral casing, which was constructed 
in 13 sections to facilitate transportation to the site, has an inlet diameter of 3.35m and an outer 
diameter of 11.2m. 

The generator presents a high-torsoed appearance having been so designed in consideration of the 
comparatively high speed. Since the generator was designed for a rated voltage of 16,500 volts 
and, in this respect, represents the first such attempt in Japan, particular care was taken in the 
corona-shielding and impulse resistance of the stator winding. The generator is rated at 60 cycles, 
225rpm and 0.9 power factor, but is also capable of operating at 50 cycles, 187.5rpm and 1.0 
power factor. 


eee 
Tomyo Japon Ee kee oo 


Cable Address: “HITACHY’” TOKYO 
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MANUFACTURERS OF ALL TYPES OF | 
LIFTING JACKS; HYDRAULIC, SCREW, | 
GEARED BALL BEARING, TRAVERSE, | 
AND OTHER LIFTING EQUIPMENT. | 
YOUNGS (LIFTING APPLIANCES) LTD., RYLAND STREET WORKS, | 
BIRMINGHAM 16. Tel: EDGbaston 3508-9. Grams: OLDENS, B’HAM 





| 











14. 85 h.p. 0-4-0 Diesel Hydraulic Locomotive, fitted with Dorman diesel 
engine and a Twin Disc hydraulic torque convertor. Maximum speed 
about 10 m.p.h., maximum tractive effort 8,160 Ibs. 


see SURNAM a EELS cacaitiee. 
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FIT AULD’S PATENT 
REDUCING VALVES 
for all duties on Steam, 
Air or Water Services 





AULD’S PATENT 
Full Bore Safety Valve 


enables full area of seat 





to be utilised for 
discharge 
Patent Full Bore see erg fA” 
Safety Valve Reducing Valve 


We also manufacture 


SURPLUS VALVES, COMBINED SURPLUS AND 
REDUCING VALVES, STOP VALVES, STEAM 
TRAPS, DE-SUPERHEATERS, COMBINED 
REDUCING AND DE-SUPERHEATING UNITS 


DAVID AULD & SONS LTD. 
Whitevale Foundry, GLASGOW. 





Telephone No. Bridgeton 1242 Telegrams: “Reducing'’ Glasgow 





have two | new locomotives 
available for immediate delivery 





2. 233 h.p. 0-4-0 Diesel Hydraulic Locomotive fitted with Rolls-Royce diesel 
engine and Twin Disc hydraulic torque convertor. Maximum speed is 
about 14 m.p.h., maximum tractive effort is 21,750 Ibs. 


These locomotives were manufactured alongside our current production batches in an 
endeavour to meet the growing demand for early delivery and are ready for finish painting 
to customer's requirements. Photographs and specifications are available on request. 





Barclay Locomotives 


in production or recently delivered, include twenty Diesel Mechanical units for British 
Railways, six Diesel Hydraulic models for the C.E.G.B. and several single locos to customer’s 
requirements. 


Andrew Barclay, Sons & Co. Ltd. Caledonia Works: Kilmarnock 


Telephone: Kilmarnock 1356/7 


London 


Telegrams : Barclayson, Kilmarnock 





Office : 38 Victoria Street, Westminster, S.W.1. Telephone: Abbey 6407/8 Telegrams : Platco, Sowest, London. 
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We wish to buy any 
of the illustrated 
items of machinery 


Please Write or Phone :— 
POWER PLANT DEPARTMENT 


SHEPHERDS BUSH 2070 


SONS AND COMPANY LIMITED 
WOOD LANE, LONDON, W.12 


Telephone: SHEpherds Bush 2070 


| 
600) STANNINGLEY, LEEDS 
Nenemeed ee dese oni 1391 on reply card 
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(ABOVE) Clyde-Booth four point sus- aan 
pension electric overhead travelling magnet 

crane at Messrs. Colvilles Ltd., Ravenscraig Works. 
(RIGHT) The hook with slip-ring gear for the magnet, 
showing attachment of the four ropes. 


(BELOW) The special four barrel crab. 















MANUFACTURERS OF 


OVERHEAD TRAVELLING CRANES 


TRANSPORTER CRANES DOCKSIDE CRANES 


DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 





CLYDE CRANE & BOOTH LTD. 
Incorporating : 
Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 
Telephone: Pudsey 3168 (6 lines). 
Grams: “‘ Cranes,” Rodley, Telex. Telex 55159- 


MOSSEND, Lanarkshire. 
Telephone: Holytown 412 (6 lines). 
Grams: “ Clyde,” Motherwell, Telex. 


amare hs: SES EM AST, T (ESE ce 
$05 ESLER STE aT U U 
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CONTINUOUS 
PROCESS CRANES FOR 
STEELWORKS ETC. 








With the introduction of higher rates 
of acceleraton and braking on traver- 
sing and long travel motions, in order 
to get the maximum output from 
overhead travelling cranes, magnet 
cranes with multiple splayed ropes are 


finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 


duced to meet these requirements. 


Please ask for 
information on our range of cranes. 


CLYDE RT 





Clyde Crane & Engineering Co., 


Telex 77443. 
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CARBON 


There’s nothing 


quite like it: -:. 


The illustration shows a Water Meter Piston, a Valve Anode, a Pump Vane, a Sealing Ring, 
a Rectifier Grid and a Welding Rod—just a small selection of products showing t 
remarkable versatility of Morganite Carbon, 


..- that’s the beauty of it 


Look at these advantages—Light as aluminium. High thermal shock. Good mechanical strength at high 
resistance to wear. Wide range of resistance to chemical temperatures. Good electrical conductivity. Available in 
attack. Easily machined. High thermal conductivity. impervious forms. Low thermal expansion. These properties 
Excellent heat radiation. Not wetted by molten metal or give Morganite Carbon vast potentialities for the design 


slags. Non-seizing. Self-lubricating. High resistance to engineer. Talk them over with our technical staff. 


CARBON AND GRAPHITE— ELECTRICAL, CHEMICAL AND MECHANICAL; 


M R G A N S CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS; SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


THE CARBON DEPARTMENT 
THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11. BAT: 8822 


CS9A/4i7 
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JOSEPH ADAMSON 
ELECTRIC OVERHEAD TRAVELLING CRANES 


The Adamson 50/10 ton crane is the third of a series 
of new design supplied to Richard Thomas & Baldwins 
Limited, Ebbw Vale Section. Features of the crane 
include monolithic construction of the crab and the 
elimination of castings by mild steel fabrication of the 
hoist barrel and bottom block. The cab is of particular 
interest as it incorporates the most modern type of 
seat unit ensuring maximum visibility and ease of 
control. Joseph Adamson electric overhead travelling 








the seat control unit. 
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‘QUICKBINDE’ AND 


PERMANENT-BINDING CASES 


Left: the improved “ Quickbinde”’, finished 
in dark green with washable covers. 
Lettering blocked in silver. Takes one 
volume of “ Engineering” editorial pages 
or six issues complete with advertisements. 
Pages secured by three spring clips. Price 
18s. 6d. post paid. Pair of levers (for first 
binder only) 9d. extra. 


Right: the permanent-binding case for a 
volume of editorial pages. Finished dark 


year blocked in silver. Prices: one case 


eee cranes can be supplied to all specifications including green in washable durable material; 
a view of the cab showing cranes suited to the most exacting 24 hours-a-day lettering, volume number and months, and 


process work. 


JOSEPH ADAMSON & CO. LTD. 

P. 0. BOX4-.+- HYDE - CHESHIRE 
in association with 

Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 

The WHorsehay Company Ltd., Wellington, Shropshire 


THE ADAMS ON 













CROUP 


17s. 6d. post paid; supplying one case and 
binding your pages 52s. 6d. post paid. 
When ordering, please specify volume 
number and dates. 


Orders and remittances to ‘ Engineering’ 


36 Bedford Street, London, W.C.2. 
(telephone : TEMple Bar 3663) 








THE FRASER 
WATER-TUBE STEAM BOILER 
IS UNSURPASSED 
FOR VERSATILITY 








Six Prominent features: 


. High Efficiency, Over 80 °% 

. Rapid Steam Raising 

. Natural Water Circulation 

. Large Combustion Chamber 
. Ample Cleaning Accessibility 


. Maintenance Costs very low 


Write for illustrated literature 


FRASER & FRASER LTD. 
Bromley-by-Bow, London, E.3 

Telephone: ADVance 3266 (4 lines) 

Telegrams Pressure Phone London 


al 
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Coal picking belts. High Pressure Gasholders. 


FOR ALL ROUND 
SATISFACTION 
combining sound 
design, materials and 
workmanship 
CLAYTON SON & CO LTD. 
ENGINEERS 
HUNSLET LEEDS 10 


(Top) Precision welded steel pipes. 


Hopwood vertical bo.ler, 


















“Donald, you beast, 


you re just not interested injme tonight!” 


“Sorry, Daphne, but something wonderful happened 
to-day. I discovered G.D. cone lock pipe-stoppers.”’ 


“Cone lock whats?’’ 


**Pipe-stoppers, darling. Made by General Descaling. 
We’ve always needed something for bunging up 
open pipe-ends for pressure testing, and these tools 
are just the job...... e 


“I’m sure you’re terribly pleased...... a 


“ ..... and they’re so simple to use! Just pop one 
in the pipe—anything from 3° - 14 diameter—give 
the wing nut a couple of turns, and let the pressure 
do the rest. The bigger the squeeze, the tighter 
the stopper. It’s the expanding vice ring that 
does it, you see. The lads are mad about G.D. cone 
locks!” 


“That’s nice for their girl-friends.” 
“They'll stand up to 2,000 lb. per square inch! And 


General Descaling 


the experts in pipeline and sewer maintenance 


‘ to know more about G.D. services and equipment, 
a Sanphone for the catalogue. And see us on Stand 537 at the 
Public Works Exhibition, Olympia, 14 - 19 November. 
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think of the other advantages—no more welding up 
bullplugs, blanks, connections or burning off after- 
wards. And they have a removable plug so we can fit 
pressure gauge connections. We can fit or remove them 
in a jiffy. They’re re-usable, too—and that’s very 
important when you’re...... gg 


“T knew it. I should have invited 
Jim instead. He’s in insurance!”’ 


The object of Donald’s affections 


GENERAL DESCALING CO. LTD.. 
WORKSOP, NOTTS. 
TELEPHONE: 3211/5 TELEX: 54159 
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Whatever your 





pumping problems— 


PULSOMETER PUMPS 
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DOO 


give you the 
right answers 
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SEWAGE INSTALLATIONS 


A comprehensive range 
of pumps and plant 

to suit all types 

of sewage schemes. 





OIL REFINERY PUMPS 


Pulsometer-Pacific pumps 
of all types for all duties. 
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TURBINE PUMPS 


For mining, waterworks, 
hydraulic power 
schemes and numerous 
other undertakings. 
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PULSOMETER-PACIFIC STEAM 
TURBOPUMPS 


For marine and industrial installations. 







CENTRIFUGAL PUMPS 
Horizontally-split 
centrifugal pumps to 
meet every need. 
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PULSOMETER ENGINEERING CO. LTD., NINE ELMS IRON WORKS, READING 












Telephone : Reading 67182 Telegrams : Pulsometer, Reading 
LONDON : PULSOMETER HOUSE, 20/26, LAMB’S CONDUIT STREET, W.C.! 
Telephone : HOLborn 1402 Telegrams : Pulsometer, Westcent London 





Branches in BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, MANCHESTER, NEWCASTLE-ON-TYNE. 
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He s happy 
with his 














he got it 
pretty quick 
too!!! 
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WE ARE STILL ABLE TO GIVE EARLY DELIVERIES FOR CRANES OF A CONSIDERABLE RANGE 
WHY NOT LET US HAVE YOUR LIFTING PROBLEM NOW ? 
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JOUN SMITH (KEIGHLEY) LTD - P.O. Box 21 ° THE CRANE WORKS - KEIGHLEY - YORKS - Tel: Keighley 5311 (4 lines) 


ckingham een 19/21 Palace St. (Off Victoria St.) Southern Counties Office: 
poe ow ws ‘6 - Telephone: Tate Gallery 0377/8 Strand, LondonW.C.2 





* Grams: Cranes, Keighley 


Brettenham House, Lancaster Place 
: Telephone: Temple Bar 1515 
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Beauty is only skin deep—and many a mink would have welcomed a way of sticking 
to its all-too-beautiful skin. 

CIBA's Aerolite resins have made “skins” or veneers the most durable, economical 
and attractive medium for finishing wood. Veneer, permanently bonded to its core 
by Aerolite resin glue, transmutes the base material of the core into the ‘pure gold’ 
of the veneer. Veneer, resin and core become one. Today, the lasting strength of 
CIBA synthetic resins has established their use for veneering and assembly gluing 
throughout the woodworking industry. 


PAN =i dO) oe Lale Wy“ ol CO) DOD. 


resin glues for wood 











‘ 
Aerolite and Aerodux are registered trade names 


CIBA (A.R.L.) LIMITED - DUXFORD - CAMBRIDGE 


TELEPHONE: SAWSTON 2121 
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Bridging 


ars |{@@y « 
MS res *Newallastic Structural’ 


Bolt 


r -_ \ \ : Patent applied for 
pny: wENAY, 3 
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In 1881 the Clyde Rivet Works—later incorporated into The A. P. Newall & Company ergs re er Seg 
Rivet Bolt & Nut Company Limited—supplied the six million associated thus with the contractors . snipers tan 
rivets used in the construction of the Forth Rail Bridge. the A.C.D. Bridge Company—a partnership comprising :—Sir 
To-day, 80 years later, A. P. Newall & Company Limited, William Arrol & Company Limited, The Cleveland Bridge 
another company in The Rivet Bolt & Nut Group, and a pioneer & Engineering Company Limited, Dorman Long (Bridge 
in the development of structural bolts, has been selected to & Engineering) Limited; — and with the Consulting 
supply the structural bolts that will be used on the new Forth Engineers; Messrs. Mott, Hay & Anderson and Messrs. 
Road Bridge Freeman, Fox & Partners. 


2 The Assembly specified is ‘Newallastic Structural’ developec in our 
~: laboratories at Possilpark, and consists of an alloy bolt of 65/75 tons tensile ; 
Fe, strength, waisted on the shank, and the specially designed Gilbert Roberts Nut 
5 and Washer of high tensile steel. 
¢ b This allows the maximum tensile loading to be achieved, as the design removes 


ND COMPANY LIMITED oe the concentration of stresses from the thread roots to the shank of the bolt 
POSSILPARK « GLASGOW N.2. m which can then be tightened into the plastic range with complete sofety. 
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PRECISION GEAR-CUTTING 






Here’s proof 
of real precision 






—better than Admiralty 
Class 1 Specification 














The diagram shows a composite-error record (in 
part) of a precision-hobbed 4 D.P. spur ring of 
56.250-in. P.C.D. Photograph shows gear ring on 
hobbing machine after cutting, with master gear 
spring-loaded in close mesh, and error record 
being taken. Total error over 225 teeth—including 
master gear error—0.0012 in. 


A wide range of precision gear-cutting © Enquiries invited for helical, spur, and worm gears, 
work can be undertaken by AEI... from 1-in. up to 120-in. diameter. 
© Customers’ blanks also processed if required. 











For full particulars of this AEI service please write to Gear Sales, Rugby. 


Heavy Plant Division 
Associated Electrical industries Limited 


RUGBY, ENGLAND 


ASSS3 


PLEASE REMEMBER GENEROUSLY WHEN BUYING YOUR POPPY 
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by the METROFLUX 
MAGNETIC CRACK DETECTION APPARATUS 


The Metroflux Type “SA” Universal Crack Detector will locate 
cracks in all ‘directions. 

The extremely flexible design of this new machine enables all 
general magnetic crack detection work to be carried out, and will 
accommodate specimens up to 78” long. 

Transportable units, Types ““MB” and “P”, suitable for testing 


welding structures, are included in the Metroflux range. 
(AEI) For further particulars, write to your 
local AEI office or direct to— 


Associated Electrical Industries Ltd. 


Instrumentation Division — Scientific Apparatus & X-Ray Department 
TRAFFORD PARK, MANCHESTER 17 
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